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The structures of five organonickel compounds were de-
termined using x-ray diffraction techniques. This study was 
conducted to ascertain the relationships between the com-
pound's structures, bonding, and chemical properties. 
The first structural evidence for discrete complexes 
containing Ni-SiX3 bonds is 
(h6-mesitylene)Ni(SiCl3)2 and 
presented. The compounds 
(h6-toluene)Ni(SiF3)2, crys-
tallize in space group P21/c with Z = 2. The lattice con-
stants at 23° C are: a = 9.056(2), b = 14.426(1), c = 
13. 3 0 3 ( 2) ~, {J = 10 0. 6 9 ( 1 )0 , and a = 11. 3 5 5 ( 3) , b = 
11.268(4), c = 14.326(8)~, and {J = 140.97(8) 0 for the com-
pounds, respectively. Both structures exhibit short Ni-Si 
bond distances and planar arenes, with other bond parameters 
similarly indicating significant Ni-to-SiX3 pi back-bonding. 
The SiF3 ligands are shown to be much better pi-acids than 
the SiCl3 groups. The most striking evidence for this is 
the unprecidented short Ni-SiF3 bond distance of 2.154(3)~ 
and the predictably short nickel to arene distance of 
1.643(3)~ in (h6-toluene)Ni(SiF3)2. The analogous Ni-SiCl3 
bond distance in (h6-mesitylene)Ni(SiCl3)2 is 2.194(1)~ 
while the nickel to arene-plane distance is 1.697(1)~. 
- xvii -
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Analysis of (C0)3Ni(SiCl3)2 revealed a long axial Ni-Si 
bond distance of 2.286(3)~ in the trigonal bipyramidal com-
plex. The compound crystallizes in space group P21/c with Z 
= 2, with lattice constants at 25°C of: a= 9.709(8), b = 
22.65(2), c = 6.731(5)~, and {J = 75.76(5) 0 • 
The compound (H9C4S)2Ni(C6F5)2, crystallizes in space 
group P21/c with z = 2, with the Ni residing on a crystallo-
graphic center of inversion. The lattice constants at 23°C 
are: a= 10.698(3), b = 11.246(3), c = 9.561(2)~, and {J = 
106.78(2). The Ni-C6F5 bond distance of 2.196(3)A indicates 
a reasonably strong bonding interaction without any appreci-
able Ni-to-C6F5 pi back-bonding. 
The compound [(h5-C5H5)Ni(C6F5)2] [(H5C2)4N] crystal-
lizes with two formula units per unit cell in space group 
Pl, with lattice constants at 23° C of: a = 14.306(2), b = 
0.930<1>, c = l0.599(2>A, a = 96.s1<u, fJ = 106.00<1>, 
and ry = 90.61(1)0 • The pi-Cp has a significant non-planar 
deformation attributable to electronic factors. 
-xviii..-
INTRODUCTION 
General Survey of Arene-Metal Complexes 
The detailed study of metal pi-complexes has received 
little attention until relatively recent times. That is not 
to say, however, that examples of complexes exhibiting this 
type of bonding have not been around for a long time. The 
first such example, Zeise's Salt, was reported in 1827(1,2). 
The pi interaction wasn't, however, known to exist until af-
ter 1952 when attention was redirected to it, after the 
synthesis (3) and structural elucidation of ferrocene (4). 
These two pi-complexes have probably received the most no-














Metal pi-complexes are characterized by a type of car-
bon-to-metal bonding that is not a classical ionic, sigma, 
or pi bond ( 5 ) • In all cases, the ligand possesses an in-
tramolecular pi bond. The metal-pi-ligand interaction is 
then typified by coordination of the metal to a point midway 
between the ligand's multiple bonds, on an axis roughly per-
pendicular to them. This type of interaction can also occur 
with ligands containing heteroatoms, so essentially, any 
molecules that have intramolecular pi bonds have the poten-
tial of forming pi-complexes with a transition metal. The 
hapto notation is used to indicate the number of atoms par-
ticipating in the metal-pi-ligand bond. A mono-olefin, for 
example, has the h2 designation indicating that two carbons 
are part ic ipat ing in the metal-1 igand pi bond. Similarly, 
h6-benzene indicates that the benzene is bound to a metal 
through all of its ring carbons. 
In principle, the different combinations of ligands and 
metals can lead to the synthesis of a virtually unlimited 
variety of complexes. In practice, this is being realized, 
and hundreds of metal pi-complexes of various stoichiome-
tries have been synthesized. Many excellent sources exist 
that treat the area of metal pi-complexes and reinforce this 
point (6-15). 
In general, the pi-ligands are classified as olefins, 
cyclopentadienyls, or arenes. The olef ins are comprised of 
mono-, di-, ... , polyenes, and allyl ligands. The cyclopen-
3 
tadienyls refer strictly to the cyclic C5H5 anion (Cp) and 
substituted Cp's, while the arenes include all aromatic li-
gands with the majority being benzene or substituted be.n-
zenes. Additionally, a large number of sigma bonding li-
gands can bond simultaneously to metal pi-complexes, which 
helps account for the large variety of observed stoichiome-
tries exhibited by this class of compounds. 
Metal pi-complexes react th a wide range of chemical 
reagents under various conditions (6-16). The reactions of 
pi-olefin-, pi-Cp-, and pi-arene-metal complexes are, how-
ever, distinctly characteristic of each group (17). Of the 
three types of metal pi-complexes, those containing pi bound 
olef ins have been incorporated more extensively in the area 
of chemical synthesis, at least in terms of volume used 
(17). Several complexes of this type are generated in situ 
and incorporated into large scale industrial processes, pri-
marily to catalyze the polymerization of ethylene (17). 
Chromocene (h 5-C5H5)2Cr, has also found application in this 
area (18), and to a lesser extent, arene-metal complexes are 
used in the synthesis of specialty chemicals (8). 
The primary concern influencing the study of metal pi-
complexes, in recent times, is their ability to catalyze 
many different types of reactions (7,19). Catalysis is 
partly responsible for the greatly expanded chemical and pe-
troleum industries in which about 90% of chemical manuf ac-
turing processes are catalytic ( 17). This has stimulated 
4 
research efforts in synthesis, testing, and theoretical 
studies among all three of the general types of metal pi-
complexes. Significant progress has been made in all of 
these areas and many of the compounds thus synthesized have 
already shown promise in catalytic cycles (10il9-23). 
This introduction has thus far been concerned with de-
veloping a feel for the usefullness of metal pi-complexes in 
general without presenting the numerous explicit examples 
cited in the references. Attention will now be focussed on 
a new class of metal pi-arene complexes, those of the 
(h6-arene)ML2 class. Understanding the diverse chemistry of 
these compounds has provided the major impetus for the re-
search efforts reported herein. A brief review of these 
complexes, with M = Fe, Co, Ni, and L2 = 2 mono-, or 1 bi-
dentate sigma bonding ligand, will now be presented to show 
their demonstrated usefulness, and to explain the extent of 
understanding with respect to their reactivity. 
The first structural characterization of a (h6-arene)-
MR2 complex was reported in 1976 after the synthesis of 
(h6-toluene)Co(C6Fs)2 (24). This discovery was the result 
of a study directed at synthesizing stable RMX and R2M com-
plexes, where R is an organic ligand, M is a transition met-
al, and x is a halide. Earlier efforts to prepare simple 
alkyls or aryls of transition metals showed that such com-
pounds were generally unstable under ordinary conditions 
(25), although evidence for their existance had been demon-
strated at low temperatures and in solution (22). 
5 
The addition of an electron donating solvent to low 
temperature solutions of R2M or RMX resulted in the isola-
tion and characterization of several solvent stabilized 
species of general formula R2ML2 and RMXL2 (10,20,21,22). 
These showed much greater resistance to decomposition even 
above room temperature. The view that carbon-transition 
metal bonds were inherently weak and resulted in the insta-
bility of such complexes was eventually replaced with a ki-
netic model that allowed for several easy for com-
plex decomposition (25). To circumvent this problem, 
perf luoroalkyls and perf luoroaryls were incorporated as the 
R groups, which led to the isolation of further examples of 
R2ML2 complexes (10,20,21,22,26,27). 
Shortly after the characterization of (h6-toluene)-
Co(C6F5) 2, the isostructural complex (h6-toluene)Ni(C6F5)2 
was synthesized (10,20-22). The subsequent investigation of 
these complexes revealed several interesting chemical and 
physical properties (28). 
Early investigations showed the arene to be extremely 
labile in solution, and in certain solvents, the arene could 
be completely and reversibly displaced. Several mechanisms 
were proposed incorporating either dissociative or associa-
tive react ion pathways. Those react ion schemes highlight 
two features that are also requirements for transition metal 
catalysis in general. A highly transformable species exists 
in solution that can exist in many different forms due to 
6 
the dissociative equilibria involving the variable coordina-
tion of the arene to the metal, which gives rise to a second 
feature that the metal species has the ability to change its 
coordination number. A third and more subtle key to tran-
sit ion metal catalysis is the abi 1 i ty of the metal to re-
versibly change its oxidation state (29). Oxidative addi-
tion and reductive elimination mechanisms have been 
implicated with many metal centered catalytic processes 
(19). Although the ability of the metal to change oxidation 
state has not been shown in arene ML2 complexes, this fea-
ture does not preclude their catalytic activity, but rather, 
suggests a different operable mechanism, or the intermediate 
is too short lived to be observed, since they have been ob-
served to behave catalytically (10,20-23). 
The arene !ability is the dominant factor governing the 
chemistry of these compounds, since loss or partial loss of 
the arene can open up as many as three vacant coordination 
sites on the metal. In view of this, an intensive program 
investigating four principal areas of arene ML2 chemistry 
has been initiated with fruitful results. These four areas 
are listed below and will in turn be examined individually: 
1. Synthetic Methods for Preparing Arene ML2 compounds: 
The synthesis of new arene ML2 complexes with differ-
ent arene, metal, and L groups, 
2. Catalytic Properties of Arene ML2 Compounds: The 
catalytic behavior of existing arene ML2 compounds, 
7 
3. Chemical Properties of Arene ML2 Compounds: The 
chemical reactivity and types of reactions they un-
dergo, and 
4. Structure and Bonding in Arene ML2 Compounds: The 
theoretical development of a model that is consistent 
with and accurately describes their chemical behav-
ior. 
8 
Synthetic Methods for Preparing Arene ML2 Compounds 
The primary means of synthesizing arene ML2 compounds 
has been through the use of metal atom techniques. This 
technique involves the cocondensation of atomic metal vapors 
{ 30), with any practical number of potential 1 igands, at 
-196° C and letting the frozen mixture thaw. Several re-
searchers {31,32) have been responsible for the early devel-
opment of high temperature vapor chemistry, with advance-
ments suggesting the feasibility of reactor scaleup to 
accomodate in excess of 1 Kg of metal (33). The technique 
has since been extended and has found many applications in 
modern chemistry (34,35). 
A diagram of a typical metal atom reactor is shown in 
Figure 1. The metal to be vaporized is placed in a tungsten 
crucible that is fastened between two electrodes inside a 
glass reactor. The reactor is then evacuated and the bottom 
portion is immersed in liquid nitrogen. The metal is then 
resistively heated to vaporization, while simultaneously in-
letting the substrate (ligand and/or arene). The mixture of 
metal atoms and substrate cocondense on the cold reactor 
walls in a frozen matrix at -196°C, which upon thawing to 
around -90°C allows the highly reactive metal atoms to react 
with the substrate rather than other metal atoms. The reac-
tion mixture is then syphoned out of the reactor, filtered, 




















Figure 1. Metal atom reactor. 




















itself has led to several studies that have attempted to de-
termine the environment of the highly reactive metal and, 
study the mechanisms by which the reactions proceed (22,36). 
The environment of condensed iron vapor codeposited 
with benzene has been studied utilizing matrix isolation 
techniques and Mossbauer spectroscopy (36). The results in-
dicate that three principal products are formed upon codepo-
sition at -196°C. The coordinat of iron to benzene in 
these products has been assigned as: 
1. Fe(h6-c6H6)(h4-c6H6) 
2. Fe(h6-c6H6)2 
3. Fex(C6H6)y, where x ~ 2, y ~ 1 
Other low temperature studies involving the codeposi-
tion of nickel with C6F5Br in the absence of arene produced 
the species C6F5-Ni-Br, which subsequently decomposes at 
about -80°C. This species could be trapped upon addition of 
triethylphosphene (PEt3) below the decomposition tempera-
ture, whereupon, two tetracoordinate nickel complexes were 
isolated and identified. 
Alternatively, when an arene solvent was 
added instead of the phosphine, the complex (h6-arene)-
Ni(C6F5)2 was formed (21,22,37). 
A plausable mechanistic description for the process in-
volved in synthesizing an arene ML2 incorporates several 
steps. As the metal, arene, and 1 igand cocondense, they 
form a matrix where the metal is associated with (arene)x 
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and (L group)y. Upon warming the matrix to -90°C, the metal 
reacts with the L-group by oxidatively inserting into an L 
group bond (oxidative addition of the ligand onto met-
al). In the case where M = Ni, arene = CGH5CH3, and the L 
group = CGF5Br, an intermediate of corresponding stoichiom-
etry would be (CGH5CH3)x---Br-Ni-CGF5. Oxidative addition 
of another C6F5Br with elimination of 2 Br-, or dispropor-
tion of the RMX to R2M + MX2 1 .association of the nickel 
to only one arene would then give the resulting 
compound. The overall reaction is as follows (21): 
(1) toluene (-196°C) 
(2) warm to -90°C 
(3) warm to room temp 
Recently, a new synthetic route to generating arene ML2 
compounds has been demonstrated ( 38, 39). It invo a 
classical solution-phase procedure more amiable to labora-
tory experimentation. The reaction of diallylnickel with 
active hydrogen compounds, such as HSiX3, proceeds to gener-
ate (X3Si)2Ni, which, when in the presence of arene, pro-
duces the respective arene ML2 complex. The general reac-
t ion scheme is shown on the following page: 
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Cl excess [ ~~ )) J HSiX3 NiBr2 + 2 \ > Ni > Mg arene 
(h6-arene)Ni(SiX3)2 + MgX2 + 2 ( 
A third type of reaction has also been shown to gener-
ate an arene ML2, although its use is not widespread (40). 
The compound bis(h6-hexamethylbenzene)Fe(O) decomposes in 
the presence of CO to form (h6-c6(CH3)6)Fe(C0)2 • The reac-
tion is believed to proceed through an associative mechanism 
where 2 CO's displace an arene from the parent bisarene. 
There are additional methods of generating arene ML2 
compounds that have been used successfully. These involve 
the modification of an existing arene ML2 complex by replac-
ing the arene, ligand, or by chemically modifying the arene 
or ligand. These will be discussed later with reference to 
their chemical properties since most of them can be generat-
ed via the methods already described. Table I contains a 
comprehensive list of the known arene ML2 complexes synthes-
ized by these methods. 
l 
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Table I. Campi lat ion of Different Arene ML2 Complexes for 
Fe, Co, and Ni 
Compound isolateda ref 
(h6-toluene)Ni(C5F5)2 . * 1, s' 28 
(h6-mesitylene)Ni(C5F5)2 . * l,S, 37 
(h6-toluene)Ni(SiCl3)2 i's 41 
(h6-mesitylene)Ni(SiCl3)2 . * l,S, 41 
(h6-toluene)Ni(SiF3)2 . * l,S, 42 
(h6-toluene)Co(C5F5)2 . * l,S, 28 
(h6-mesitylene)Co(C5F5)2 . * l,S, 43 
(h6-Ph3B-C6Hs)Co(PMe3)2 . * l,S, 44 
(h6-toluene)Fe(2,2'-bipyridyl) . * l,S, 45 
(h6-toluene)Fe(diphos) . * l,S, 46 
(h6-c6(CH3)5)Fe(C0)2 i, s 40 
(h6-C5H5(CH3))Fe(PF3)2 i,l 47b 
(h6-c6H6)Fe(PF3)2 i,s 47c 
(h6-c6RG)Fe(P(OMe)3)2b n 47d 
(h6-c6H5(CH3))Fe(P(OEt)3)2 n 47e 
(h6-c6H5(CH3))Fe(PMe3)2 n 47f 
aThe designations in the second column indicate: i = isolat-
ed, n = not indicated by reference, s = solid, 1 = liquid, * 
= structure was determined by crystallographic techniques. 
bThe R groups have been varied to yield these respective ar-
enes: benzene, toluene, xylene, mesitylene, and cummene. 
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Catalytic Properties of Arene ML2 Compounds 
The catalytic properties of arene ML2 compounds have 
been examined only to a limited extent. They have, however, 
been shown to act catalytically toward arene hydrogenation 
and polymerization of some dienes (10,20,21). The studies 
have been illustrative in determining several of the factors 
governing their activity. These factors, in turn, are being 
considered in the design of new and potentially more useful 
catalysts. 
The first demonstration of catalysis of aromatic hydro-
carbon hydrogenation using a discrete metal complex was re-
ported in 1974 ( 48, 49). 
Co(P(OCH3)3)3, hydrogenated benzene to cyclohexane at 25° C 
under H2 pressures less than 1 atm. A total of 20 catalyst 
cycles were achieved within 48 hours with near quantitative 
recovery of the catalyst. The subsequent mechanistic inves-
tigation indicated that interconversion of the allyl moiety 
between h3 to h 1 and phosphite dissociation were involved in 
the rate determining step after which, oxidative addition of 
H2 to Co could occur along with metal coordination to an ar-
ene. Attempts to modify the complex electronically and 
sterically led to the synthesis of (h3-C3H5)Co(P(OCH3) 3) 2-
(P(O-i-C3H7)3) which, under similar conditions, was shown to 
be a more active catalyst by a factor of 3 (48,49). 
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This study served to promote the idea that selective 
arene hydrogenation catalysis using metal complexes was in-
deed feasible, and suggested that hydrocyanation and hydro-
form y 1 at ion of are n es was a re a 1 i st i c ext ens ion . Further-
more, the study showed the importance of arene !ability and 
ligand characteristics in determining the catalytic activi-
ty. It also demonstrated that oxidative addition of hydro-
gen to the metal could occur on sma 1 first row transit 
metals coordinatively bound to an arene. 
The first reported evidence of arene ML2 catalyzed ar-
ene hydrogenation came in 1978 (22) and later in 1980 (21). 
Toluene solutions of (h6-toluene)Ni(CGF5)2 at room tempera-
ture and H2 at atmospheric pressure were not observed to 
react, however, inc re as ing the H2 pressure to 100 atm did 
initiate a slow react ion. After five days, the pressure 
vessel contained greater than 1000% (compared to the amount 
of metal complex initially present) methylcyclohexane and a 
95% yield of CGF5H along with a nickel containing decomposi-
tion precipitate. The results indicated that ( h6-arene )-
Ni ( CGFs) 2 could serve as a hydrogenation catalyst for ar-
enes, but apparent susceptibility of the -M sigma bond 
to hydrogenolysis rendered it to be short lived. 
The two metal complexes (h6-arene)M(CGF5)2 (M=Co,Ni) 
also showed catalytic properties in the presence of certain 
dienes (10,20,21). In the presence of norbornadiene (NBD), 
the nickel compound produced an isolatable intermediate 
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{h4-NBD)Ni{CGFs)2 {10,21,46), and a polymer of NBD. The 
polymerization is controllable and the reaction rate is very 
temperature dependent. Under similar conditions, reaction 
of the nickel arene compound with 1,3-butadiene resulted in 
the formation of cyclooctadiene and cyclododecatriene 21), 
while reaction of the cobalt complex with propyne resulted 
in polymer formation with small amounts of trirners also 
formed (1,2,4-trirnethylbenzene and 1,3,5-trirnethylbenzene) 
( 2 0) • 
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Chemical Properties of Arene ML2 Compounds 
These compounds are in general very reactive and the 
many different examples listed in Table I exhibit a wide 
range of chemical reactions. This high reactivity is af-
fected by all three of the major components comprising the 
compounds, the arene, the metal, and the ligands. In gener-
al, the chemistry is dominated by reactions resulting from 
loss of the arene, but ligand exchange and ligand modifica-
tion reactions do occur. 
The rate of arene exchange has been examined and the 
results show that electron rich arenes are preferentially 
bound to the metal in the order hexamethylbenzene > mesityl-
ene > xylene > toluene > benzene. This same study showed 
that exhaustive substitution (increasing the concentration 
of one arene relative to others present) results in the ar-
ene of haighest concentration being bound to the metal (21). 
Kinetic analysis of the exchange rate of mesitylene 
(preferentially bound) with excess deuteromethylbenzene were 
conducted at five temperatures in the range 25-55°C and the 
times required for 50% exchange ranged from a few hours (25° 
C) to a few minutes (55°C). 
Room temperature conversion of the arene MR2 complex to 
LnMR2 + arene, where n = 1 to 3, does occur upon addition of 
a variety of different ligands. The choice of ligands has 




















molecules, cyclic dienes, and the cyclopentadienyl anion 
( 21) . Many of the resulting products have previously been 
unknown, and for some, rational synthetic schemes did not 
exist for their synthesis using established techniques 
(50,51). 
Reactions involving ligand substitution are not fully 
understood yet. The M-L bonds are strong but have shown 
considerable susceptibility to reductive elimination of L2 
at elevated temperatures and hydrolytic cleavage of HL when 
exposed to water or other acids (21). 
Additional reactions can occur on the ligands to yield 
variations of the parent arene ML2 compound (52). These re-
sults are as yet unpublished and will not be discussed here 
except to note that this newly introduced versat i 1 i ty may 
have far reaching applications. 
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Structure and Bonding in Arene ML2 Compounds 
The demonstrated reactivity of metal pi-complexes has 
generated considerable interest in this field. In view of 
this, structural and theoretical studies were initiated. 
The structural studies serve a twofold purpose in that they 
unambiguously determine what the compounds are and serve as 
experimental models to which the theoretical bonding model 
can be fit. The bonding model, on the other hand, explains 
the observed structural characteristics which frequently en-
able a qualitative understanding of the compound's reactivi-
ty, while simultaneously indicating chemical modifications 
to the compound that will result in changes in its chemical 
properties. This relationship between structure and bonding 
has been used advantageously in explaining the chemical and 
physical properties of arene ML2 compounds. 
The first structural study of a (h6-arene)ML2 complex 
was conducted on (h6-toluene)Co(C6F5)2 (24) and established 
a structural pattern found to exist in all complexes of this 
type since reported. That is, the arene plane is situated 
perpendicular to the plane of the ML2 fragment and the L 
groups are symmetrically disposed about, and directed away 
from the corresponding arene-M fragment, with the L-M-L bond 
angle being close to 90~ The geometry within the coordina-
tion sphere is then consistent with point group symmetry of 
C2v· Solid state packing, substituents on the arene, or li-
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gand conformations do preclude this in a rigorous sense for 
the whole molecule, nonetheless, this is a general feature 
of their geometry. 
Analysis of the bond parameters on different isostruc-
tural compounds adhering to this geometry reveals differenc-
es due principally to electronic factors. Many of these 
factors are manifested in bond lengths that vary in a pre-
dictable manner from compound to compound. The first exam-
ple of a direct comparison between isostructural arene ML2 
group VI I I metal complexes was reported in 1980 ( 28). In 
that study, the structural features of (h6-toluene)Co(C6F5)2 
and (h6-toluene)Ni(C6F5)2 were compared, where the electron 
count is 17- and 18-electrons, respectively on the cobalt 
and nickel. 
The highlights of the structural analysis revealed sig-
nif icant differences in bonding between them. The perpen-
dicular metal to arene ring distance was 1.672 ~ when M was 
Co and 1.681 ~ for M = Ni. Additionally, the normally pla-
nar arene, exhibited a slight but significant boat-type de-
formation in the nickel complex, where two carbons on oppo-
site ends of the arene were displaced from the ring plane in 
a direction away from the nickel, as shown in Figure 2. To 
rationalize this, it was suspected that the highest occupied 
molecular orbital (HOMO) was ant ibonding or at least non-
bonding between the metal and arene. The nature of that in-
teraction would decrease in magnitude in going from the 
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Figure 2. Arene deformation in arene ML2 complexes. The 
value of 9 is roughly 5° for ( h6-arene) Ni ( C6F5) 2, where the 
arene is toluene or mesitylene, and 0° for all of the other 
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18-electron nickel compound to the 17-electron cobalt com-
pound, thus allowing the arene to assume a closer proximety 
to the metal in the cobalt complex. The chemical aspects of 
this structural feature were suspected to manifest them-
selves in the rate of arene exchange reactions. The differ-
ence was not, however, observed experimentally and it was 
concluded that both species had extremely labile arenes and 
the structural feature was more sensitive to electronic 
tors than the actual reaction (20,21). 
An additional structural feature that showed sensitivi-
ty was the metal-ligand bond distance. In the cobalt com-
plex, the distance was 1.931(5)~ while the significantly 
shorter distance of 1. 891 ( 4) ~ was observed in the nickel 
complex. This suggested that metal-to-ligand pi back-bond-
ing was occurring, but the affect on chemical properties ex-
hibited by the compounds remained obscure. 
The anomalies encountered could not be attributed to 
any one specific aspect of the complexes and no viable theo-
retical model existed that could explain them at that time. 
Since then, a theoretical bonding model has been proposed 
that successfully accounts for many of the structural trends 
and chemical properties these compounds exhibit (37). 
The analysis began with the construction of a correla-
tion diagram derived from the interaction of the important 
valence orbitals on the ML2 fragment with the pi orbitals of 
benzene for the model compound (h6-benzene)ML2. The diagram 
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is shown in Figure 3 and is appropriate for an 18-electron 
complex of C2v symmetry. The ML2 fragment has essentially 
four occupied nonbonding orbitals at relatively low energy, 
labeled as dz2, dxyr dyz, dx2-y2, and three others at higher 
energy labeled according to their symmetry, b2, 3a1, and 
2b1. The b2 orbital is a hybrid of metal dxz and Px orbi-
tals and is directed out away from the metal. The orbital 
3a1 is mainly metal s, pz, and dz2 while orbital 2b1 has a 
variable composition that depends on the nature of the li-
gand. When the ligand is a sigma donor, 2b1 is comprised of 
metal Py and 1 ies at higher energy, however, when the 1 i-
gands are pi acceptors, 2b1 1 ies at lower energy close to 
3a1 and is primarily ligand pi* in character, antibonding 
with respect to metal dyz and bonding to metal Py· This is 
shown in Figure 4. 
The correlation diagram then shows the interaction be-
tween the ML2 fragment and the benzene pi orbitals of corre-
sponding symmetry, that result in the electronic structure 
of the complex. The ML2 orbitals, la1 and 3a1 interact with 
the lowest a1 pi orbital on benzene to form three orbitals, 
two of which at lower energy are filled. The a2 and 2a1 or-
bitals interact with benzene pi* orbitals in a bonding man-
ner but are also destabilized by two ring orbitals not 
shown, and thus stay at roughly the same energy. The b2 or-
bital forms a bonding and an antibonding pair with a low ly-
ing pi orbital of b2 symmetry. The net interaction of these 
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Figure 3. Correlation diagram for arene ML2 complexes. , The 
count is appropriate for an 18-electron system. 
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Formation of the 2b1 orbital. The 2b1 ML2 orbi-
tal mixes with metal Py to give the resultant 2b1 orbital. 
Figure 5. Stabilization interaction of the b1 orbital. The 
b1 HOMO (antibonding between the metal and arene) mixes with 
the hybrid 2b1 orbital of Figure 4, to form a stabilized mo-
lecular orbital with a less severe interaction between the 
metal and arene. This stabilization can only occur if the 
ligands are pi-acids and have the proper symmetry, and the 
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orbitals is strongly stabilizing to the complex with the 
lowest energy combination being filled, while the antibond-
ing combination is the lowest unoccupied molecular orbital 
(LUMO) in the complex. The final interaction occurs between 
the ML2 lb1 and benzene b1 orbitals to form a bonding and 
antibonding set, both of which are filled, with the higher 
energy ant ibonding combination being the HOMO of the com-
plex. It is the b1 antibonding interaction that results in 
the boat-type deformation observed in (h6-toluene)Ni(C6F5)2 
whereas in (h6-toluene)Co(C6F5)2 the b1 orbital has one less 
electron resulting in less destabilization of the complex in 
general, but specifically, it lessens the antibonding inter-
act ion between the metal and the arene. Correspondingly, 
the arene forms a stronger association with the cobalt than 
the nickel which results in the short cobalt-arene distance 
observed. 
The final interaction (Figure 3) to be described occurs 
when the L group is a pi acceptor. A common feature of pi-
acid ligands is that they have unoccupied low energy anti-
bonding orbitals. The ML2 2b1 is such an orbital and is low 
enough in energy to mix with the b1 antibonding orbital of 
the complex. This interaction results in the stabilization 
of b1 and lessens the ant ibonding interact ion between the 
metal and arene, and is shown more clearly in Figure 5. 
A theoretical analysis of the bonding in the 17- and 
18-electron complexes was carried out by means of extended 
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Hiickel calculations, of which the geometric details and pa-
rameters used are given in (37). The calculations were per-
formed for the model structure (h6-benzene)ML2 incorporating 
idealized C2v symmetry. Two sets of calculations were per-
formed incorporating the two different types of ligands in 
order to test the model. 
acts as a sigma donor on 
In the first case, the L group 
The optimized value of e, de-
fined in Figure 2, was dete to be 4° for an 
18-electron complex, modeled by (benzene)NiL2. corre-
spending optimum value of r, the distance from the metal to 
the plane containing C2, C3, C5, and C6 was 1.55 X, as com-
pared to the observed distance in (h6-toluene)Ni(C6F5)2 of 
1.681 X. Taking one electron out of the HOMO, as in t 
(h6-toluene)Co(C6F5)2 case, resulted in e remaining at 0° 
while the arene-cobalt distance shrunk to 1.49 X, as com-
pared to the observed value of 1.627 X. Although the pre-
dictive capabilities of the model are not quantitative, it 
does account for the arene deformation and predicts a metal 
to arene distance 0. 06 X shorter for the cobalt complex, 
which is within experimental error of the observed differ-
ence. 
Calculations were next performed when L was considered 
to be a strong pi acceptor, as in (h6-benzene)Fe(C0)2. Un-
der these conditions, a planar structure is preferred for an 
18-electron complex with r optimized at 1.64 X. The arene 
in the analogous 17-electron complex remains planar while r 
again shrinks, to 1.61 X. 
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Further justification for the bonding model came in 
1982 when the synthesis and structural analysis of 
(h6-toluene)Fe(bpy) (bpy = 2,2'-bipyridyl) was reported 
(45). The structural analysis revealed a planar arene for 
the 18-electron complex with an extremely short iron-arene 
distance of 1. 545 ~. In addition, the iron-nitrogen bond 
distance of 1. 902 ( 1 )~ was one of the shortest reported. 
These two features alone indicated a significant amount of 
iron to bpy pi back-bonding but the extent of interaction 
was further manifested in the structural parameters of the 
bpy ligand, where the bond distances within the bpy rings 
deviated significantly from those observed in the free li-
gand, in a fashion consistent with substantial transfer of 
electron density from the metal to the bpy. 
The structural results were in accord with the com-
pound's chemical properties. The arene was not exchangeable 
even at elevated temperatures or in the presence of cata-
lysts such as acetone or acetonitrile. Attemps to displace 
the toluene with bpy and CO resulted in no reaction and de-
composition, respectively, but treatment with another very 
strong pi-acid ligand bis(l,2-diphenylphosphino)ethane 
(dppe), led to arene displacement and (dppe)Fe(bpy) forma-
tion (45). 
The importance of metal-to-! igand pi back-bonding in 
arene ML2 complexes has been established and contributes 
significantly to the stabilization of both the ML2 fragment 
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and the overall complex. Depending upon the orientat 
the ligands and the symmetry of their pi orbitals, the metal 
can p1 back-bond to the ligands in two i i-
ties. These interactions are shown in Figure 6. In the 
case of (h6-toluene)M(C6F5)2 (M = Ni, Co), steric interac-
t ions between the C6F5 groups force a configuration where 
the ligand pi orbitals have a1 symmetry which can interact 
with the metal a1 orbitals. This results in stabi 1 i zat ion 
of the ML2 fragment relatively no effect on the 
metal-arene interaction. Alternati (h6-toluene)-
Fe(bpy) the ligand pi orbitals have b1 symmetry. result 
of iron-to-bpy pi back-bonding through the b1 orbitals now 
significantly affects the HOMO (b1 symmetry) of the complex 
and reduces the ant ibonding interact ion between the metal 
and arene in addition to strengthening the M-L bonds. This 
type of interaction is also much more extensive than the a1 
interact ion in the arene M( C6F5) 2 (M = Ni, Co) complexes. 
This very important aspect of bonding is completely consis-
tent with the structural results just described and provides 
considerable insight to the lig istics that are 
important in the design and synthesis of new and potentially 
useful arene ML2 compounds. Much of this information has 
since been compiled and there are several sources that deal 
explicitly with the individual theoretical and structural 
aspects of arene-metal and metal-ligand interactions just 
discussed (38,43,46,54-59). 
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Figure 6. Two 1 igand con format ions in arene ML2 complexes 
that result in stabilization by different interactions. Two 
of the possible ligand conformations in arene ML2 complexes 
are shown where the pi or bi ta ls on the 1 igands have the 
proper symmetry to interact with the metal. The upper fig-
ure is the ML2 fragment of arene Ni(CGF5)2. The ligand pi 
orbital is in the plane of the ML2 and has a1 symmetry. It 
can interact with the nickel a1 orbitals to stabilize the 
complex but does not reduce the ant ibonding nature of the 
HOMO. In the lower figure, the ML2 fragment of arene 
Fe(bipy) is shown with the ligand pi orbital perpendicular 
to the ML2 plane. The ligand p orbital now has b1 symmetry 
and can interact with the iron to reduce the energy of the 
HOMO. 
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Statement of Problem 
The results presented throughout the introduction con-
cerning {h6-arene)ML2 complexes, where M = Fe, Co, Ni, serve 
to show the close relationship between structure and bond-
ing, and chemical properties within this unique class of or-
ganometallics. The iron and nickel complexes previously 
discussed represent opposite extremes for 18-electron com-
plexes, with regard to: 
1. Metal-arene bonding: 
weakly bound, highly labile arene, whereas the com-
plex, {h6-toluene)Fe{bpy) has a tightly bound, non-
labile arene. 
2. Metal-ligand bonding: both complexes involve metal-
to-ligand pi back-bonding but the arene lability is 
reduced in the iron complex. This is because the pi 
back-bonding in the two complexes occurs through or-
bitals of different symmetry. In the nickel complex 
the a1 interaction is weak and does not affect the 
HOMO, while in the iron complex the b1 interaction is 
strong and significantly alters the HOMO allowing the 
iron-arene bonding interaction to increase. 
3. Compound reactivity: the nickel compound is very re-
active while the iron compound is relatively inert. 
Two new complexes of this type incorporating different 
ligands were selected for structural analysis to examine 
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their structure and bonding relationships, and correlate the 
results with their chemical properties, while at the same 
time expanding the amount of structural data available for 
further analysis of the proposed bonding model. 
The compounds chosen were (h6-c6H3(CH3)3)Ni(SiCl3)2 and 
(h6-c6H5CH3)Ni(SiF3)2 which have ligands not previously in-
corporated in (h 6-arene)ML2 complexes. The SiX3 groups dif-
fer in electronegativity and it was suspected t t a 
significant difference in their pi-ac racter ist i cs 
would result in different chemical behavior that would 
reflected in their structural parameters. In this study 
then, it was also suspected that by incorporating different 
L groups, a qualitative understanding could be reached con-
cerning the factors influencing the stability of the M-L 
bond and also to investigate the energy "tunability" of the 
b1 orbital of the complex using ligands that could poten-
tially pi bond by either or both of the mechanisms previous-
ly discussed. Not only would the results be applicable to 
the arene ML2 studies but it would also represent the first 
structural study of compounds containing Ni-SiX3 bonds. 
Additionally, three previously unknown ives of 
(h6-arene)ML2 complexes were selected for structural analy-
sis to establish their structures and help clarify the bond-
ing properties of two particular ligands -SiCl3 and -C6F5, 
in structural forms where bonding properties of that type of 
complex were already established. The bonding in f ive-coor-
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dinate nickel complexes is understood to a fair degree (57), 
so observing the bonding properties of the -SiCl3 group in 
(C0)3Ni(SiCl3)2 should establish a reference point to enable 
a better understanding of Ni-SiCl3 bonds in general. With 
similar reasoning, the bonding characteristics of the -C6F5 
groups in (H9C4S)2Ni(CGF5)2 should help establish a refer-
ence point for Ni-C6F5 bonds in a tetracoordinate compound 
having an established bonding model ( 59). The structural 
analysis of the anion in the remaining complex [(h5-cp)-
Ni(C6F5)2J [(H5C2)4N], was thought to offer an opportunity to 
examine and further characterize Ni-C6F5 bonds and gain in-
formation concerning the interaction between the symmetrical 
Ni(C6F5)2 fragment with the (h5-C5H5)- ligand. 
THEORY OF X-RAY STUCTURAL ANALYSIS 
The theory of structure determination from x-ray dif-
fraction analysis is very well developed and there are sev-
eral authoritative books that deal with the subject (61-68). 
The purpose here is to present the important theoretical 
principles without proof, but rather with descriptive com-
mentary, to develop a general understanding of the theory 
and methodology involved in a crystal structure determina-
tion. Also presented here, is a description of the specific 
procedures used to perform the structural analyses reported 
in the upcoming experimental sections. 
Diffraction of x-rays by crystals can be treated as re-
flection from planes in the crystal. Crystals are composed 
of atoms and molecules periodically arranged so as to exhib-
it long range three dimentional order. The long range re-
peating nature of some particular element of structure gen-
erates a three dimensional array or lattice. In general, 
the lattice is non-orthogonal and must be defined by three 
unit axial lengths a, b, c, and three inter-axial angles al-
pha, beta, and gamma. The planes refered to above are inf i-
ni te in number and are defined by the variety of ways the 
lattice points can be fit into different planes. 
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The volume element contained between successive lattice 
points is a parallelepiped called the unit cell. The unit 
cell is chosen to be the smallest volume element of a crys-
tal that contains all the structural and symmetry inf orma-
t ion of the crystal. The geometry of a unit cell is shown 
in Figure 7. The process of reflection is described in 
terms of incident and reflected rays, each making an angle 9 
with a set of parallel crystal planes. The conditions under 
which reflection can occur is expressed as Bragg's Law: 
sin 9 = n\/2d (1) 
where n is an integer, A is the wavelength of radiation, 
and d is the interplanar spacing. The actual experimental 
arrangement involves a fixed incident beam directed at a 
crystal that can be rotated in the beam to achieve any de-
sired orientation. When the Bragg condition is satisfied, a 
set of planes will make an angle 29 with the incident beam. 
This is shown in Figure 8. 
The planes involved in diffraction are identified by 
three integers h, k, and 1 that indicate their geometric re-
lationship to the unit cell. The various sets of planes in-
tersect the unit cell edges in a fashion that cuts the unit 
cell into an integral number of equal parts. These are com-
mon fractions of unit translations, i.e., 1/1, 1/2, .•. ,l/n. 
The fractional intercepts on the three axes are the basis 
for the triple of numbers h k 1. The reciprocal of the 
fractional intercepts along a, b, and c are the indices h, 
k, and 1, respectively. 
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7. Geometry of a unit cell in the triclinic crystal 
system where the lattice constants have no symmetry restric-
tions. 
Figure 8. Diffraction of x-rays by a crystal mounted on the 
diffractometer. Rotation of the crystal can be achieved to 
focus any of the reflected x-rays onto a counter. 
Unit Cell 
I 
b,' __ _ 
"' 
a 
Br a g g Reflection reflected x-rays 
incident 
parallel crystal planes 
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When a set of planes satisfies the Bragg condition, 
they give rise to a single reflection, or diffraction spot. 
This reflection is identified by the same indices as the set 
of planes that generated it. The act of bringing all sets 
of planes into diffracting position generates a three dimen-
sional array of diffraction spots. The geometry and dimen-
sions of this array constitute another lattice in what is 
referred to as reciprocal space. 
An analogous unit cell exists in reciprocal space 
called the reciprocal cell. All parameters referring to re-
ciprocal space consist of the analogous direct space symbol 
with an asterisk superscript. A coordinate trans format ion 
is used to interconvert the lattice parameters between di-
rect and reciprocal space. Although the direct and recipro-
cal cell parameters are not generally equal, the symmetry of 
each cell is the same. 
A general, simplified treatment of diffraction has just 
been described. This, however, does not give much insight 
to the real diffraction process. In actuality, diffraction 
is the result of the superposition of x-rays scattered from 
electrons in the crystal. The intensities of the ref lee-
tions differ depending upon the number of atoms scattering 
in phase, whereas, the phase difference is related to the 
geometric positions of the atoms in the crystal. In the 
treatment first described, the electron density is inter-
preted as lying in special planes. This is not true, but 
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the mathematical treatment is valid. The planes of electron 
density then, are responsible for reflecting the x-rays. 
Their reflecting power is proportional to the electron den-
sity in the plane, and the electron density is influenced 
the phases. The results of each treatment are the same, but 
considering the process as reflection has experimental ad-
vantages. 
The overall procedure used to determine the molecular 
structures of the compounds repor ed herein progresses 
through three broad stages outlined below, fol by a 
general description of the techniques used. 
1. Preliminary: The preliminary stages are concerned 
with acquiring sufficient chemical and physical data 
to evaluate the feasibility of a structure determina-
tion. Elemental analysis, density, crystal stabili-
ty, unit cell parameters, and the space group (unit 
eel 1 symmetry) are generally determined during this 
stage. 
2. Data Collection: At this point, the c al is ori-
ented on the diffractometer. The data collection 
process consists of measuring the integrated intensi-
ties of each accessible, indexed reflection. 
3. Data Interpretation: This is a series of physical 
and mathematical manipulations of the observed inten-
sity data that ultimately reveals the atomic posi-
tions, which must be analyzed and interpreted in 
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terms of a chemically reasonable mode 1. 
several steps involved in this process: 
a) Data reduction. 
b) Determination of the atomic positions. 
c) Refinement of the atomic positions. 
There are 
d) Analysis of the resulting molecular structure. 
Before collecting the intensity data, the crystal is 
oriented on the diffractometer and accurate lattice con-
stants are determined. The crystal is mounted on a goniome-
ter head, which, when attached to the diffractometer, can be 
systematically repositioned to direct all of the reflections 
individually to fall on the scintillation counter. The 
crystal orientation on the diffractometer is defined by four 
angles, two theta, omega, chi, and phi. By knowing the four 
angles and the reflection indices, the unit cell parameters 
can be calculated by application of the Bragg relation. For 
the compounds reported here, up to 30 reflections were input 
to the computer program PICK II (69), whereupon the lattice 
constants were subjected to least-squares refinement. 
The diffractometer is interfaced to a PDP8-I computer 
that is programmed to to collect data automatically. The 
unit cell parameters and crystal orientation are input along 
with certain other instructions. Attenuators are inserted 
automatically between the diffracted beam and the counter 
when the intensity exceeds roughly 10,000 counts per second 
(cps) • 
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After the intensity data has been collected, it is nec-
essary to correct it for systematic errors that are inherent 
in the diffraction experiment. The three sources of system-
atic errors most frequently dealt with arise from Lorentz, 
polarization, and absorption effects. The intensity data 
are reduced to a set of observed structure factors !Fol 's, 
by applying these corrections: 
!Fol = (k A I I (Lp) ) 112 ( 2 ) 
where k is a scale constant, I is the integrated intensity 
of reflection hkl, L and p are the Lorentz and polarization 
factors, A is the transmission coefficient for the reflec-
tion hkl, and IFol is the observed structure factor for the 
reflection hkl. 
The Lorentz effect arises because the geometric con-
straints involved with collecting the data cause the veloci-
ty with which the crystal planes pass through diffracting 
position to differ. The result is that the time of measure-
ment differs for each reflection. Since the integrated in-
tensity is proportional to the time a set of planes is in 
diffracting position, a correction must be applied. The 
Lorentz factor depends on the precise measurement technique 
used, while the polarization factor is a function only of 
28. The polarization factor is needed to correct for loss 
of diffracted beam intensity at increasing 28 values due to 
the decreasing abi 1 i ty of the crystal to reflect specific 
components of the incident radiation. 
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The third source of possibly serious systematic errors 
is due to absorption effects. Absorption of the diffracted 
x-ray beam by the crystal results in attenuation of the re-
flection intensity. The effect can be calculated from the 
following equation: 
I = Io e-ut ( 3) 
where I and I 0 are the intensities of the diffracted and in-
cident x-ray beams respectively, u is the linear absorption 
coefficient, and t is the pathlength of the diffracted beam 
through the crystal. The scattering nature of diffraction 
causes x-rays to be emitted in all possible directions and, 
thus, to traverse all possible path lengths of the crystal. 
For a crystal of irregular shape, each ref le ct ion wi 11 be 
attenuated to a different extent. 
Difficulty arises in making absorption corrections be-
cause a precise definition of the crystal envelope is needed 
for accurate calculations. The data necessary for calculat-
ing the effects of absorption for each reflection consists 
of an accurate description of the plane faces bounding the 
crystal, the distance from the crystal's center of mass to 
each bounding plane, and the linear absorption coefficient. 
The description of each bounding plane is supplied in 
the form of their Miller indices (hkl), determined on the 
diffractometer when in diffracting position at 0°in 28. The 
center of mass to crystal face distances are measured under 
a calibrated 45 power microscope, accurate to 0.007 mm, and 
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the linear absorption coefficient, u, is calculated from the 
equation given below: 
u = n/V ~ ( ua) i 
i 
( 4) 
where n is the number of molecules in the unit cell with 
volume V, (ua> is the atomic absorption coefficient for each 
of the i elements in the molecule, and the summation is over 
all atoms in one molecule (70). The computer program 
DIFFDATA (71) applies the three corrections to the intensity 
data, calculates equivalent intensities for reflections that 
use attenuators, and arranges the data in a format accepta-
ble as input to programs needed for further calculations. 
The need to calculate equivalent intensities for re-
flections that require attenuators arises because of .the 
counter's inabi 1 i ty to perform when exposed to radiation 
over 10,000 counts per second (cps) while still being sensi-
tive enough to provide accuracy below 100 cps. To keep the 
intensity in the counter's range of linearity, brass attenu-
ators are inserted into the diffracted beam for strong re-
flections. This changes the scale upon which the strong re-
flections are measured relative to the bulk of normal ones. 
To keep the data on a consistent scale, attenuator ratios, 
rn, are calculated according to the relations given below: 
ro = 1 ( 5) 
r1 = Io/I1 ( 6) 
r2 = r1I2 ( 7 ) 
r3 = r2/I3 ( 8 ) 
r4 = r3I4 ( 9) 
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where the IA's are the intensities of reflections with A at-
tenuators in the beam. The equivalent intensity IE, for any 
reflection is then given by equation (10). 
With the intensity data in its reduced form, it is pos-
sible to seek an arrangement of atoms consistent with them. 
There are two methods for determining the c positions 
in the unit cell, heavy-atom and direct methods. The former 
method was used primarily for the structures reported here. 
The heavy-atom method applies the Patterson function 
which uses the phaseless quantities IF0 1
2 as coefficients in 
a Fourier series to arrive at a suitable distribution of at-
oms in the unit cell. The Patterson function has a maximum 
value at the end of every interatomic vector in the lattice, 
and whose magnitude is proportional to the product of atomic 
numbers of the two vector connected atoms. The Patterson 
function is given as follows: 
P(xyz) = l/V 2 IF0 1 2cos 2rr(hx + ky + lz) 
hkl 
( 11) 
where x, y, and z are positional coordinates i Patterson 
space and V is the unit cell volume. A relationship exists 
between Patterson coordinates and those in direct space that 
frequently enables the position of a heavy element to be lo-
cat ed. 
After a heavy element has been located in the unit 
cell, it is possible to calculate a set of structure factors 
using the following relationship: 
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F c = ~ f j exp ( 2lTi ( hx j + k y j + 1 z j ) ) 
j 
(12) 
where fj is the scattering factor for atom j, i = -11/2, and 
x, y, z, are now unit cell fractional coordinates. Now 
these Fe's are neither correct in magnitude nor phase, but 
the phases are useful in that they can be combined with t 
observed structure factors, IF0 1 's, for which the phases are 
completely unknown, to yield a set of f icated structure 
factors correct in magnitude and partially correct in phase. 
This procedure relies on the principle that the heavy ele-
ment with its high electron density should be dominant in 
its contribution to the phases of most of the reflections. 
An electron density map is then calculated by applying the 
following equation: 
P (xyz) = l/V 2 Fhklexp(-2tti(hx + ky + lz)) (13) 
h kl 
where P is the calculated electron density at the point x, 
y, z; V is the unit cell volume, and Fhkl is the fabricated 
structure factor. The usual result is that the map contains 
regions of high electron density indicating the positions 
of more atoms. Thus, more atoms are located and the cycle 
is repeated, generally until all non-hydrogen atoms are 
found. The computer program FORDAP was used to perform 
these calculations for the structures reported here (72). 
Once all of the atoms are found, a set of structure 
factors can be calculated from theoretical principles and 
compared to the observed structure factors in order to as-
sess the agreement between the observed data and the model. 
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The refinement procedure then, consists of adjusting the 
structural parameters in a fashion that minimizes the dif-
ference between F0 and Fe. 
In the above equation for Fe, the scattering factor can 
be expanded as: 
fj = fjo e-B(sin28)/A2 (14) 
where f jo is the scattering factor expressed in terms of the 
scattering number of electrons in atom j located at the po-
sition of the atomic nucleus, and B is related to the mean 
square amplitude u2 , of atomic vibration for atom j by the 
following equation: 
(15) 




is called the temperature factor. In order to express the 
vibrational motion of each atom in a more realistic fashion, 
the assumption of spherical symmetry is abandoned and the 
single atomic thermal parameter B, is replaced by six param-
eters that describe the size and orientation of the aniso-
tropic vibrational ellipsoid. 
The parameters involved in the refinement are there-
fore, the scale constant k, which relates F0 and Fe on an 
absolute scale, the positional coordinates for each atom, 
and the thermal parameters for each atom. The two computer 
programs used for refinement are ORFLS-E ( 73) and REFINE 
(74). Both utilize the method of least-squares in adjusting 
the parameters to minimize the following function: 
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D = 2 Whk 1 I I F 0 I - I kF c I I 2 
h k I 
(17) 
where w is the weight assigned to the reflection hkl. 
The function Fe is not linear but can be made so by ex-
panding it as a Taylor series. ORFLS-E utilizes full-ma-
trix, non-linear, least-squares and can adjust up to 196 pa-
rameters. For structures with more parameters, REFINE was 
used. REFINE blocks the parameters for each atom about the 
principle diagonal and uses the less time and computer memo-
ry consuming method of block-diagonal least-squares. 
The refinement is complete when there are no signifi-
cant changes in the parameters between successive cycles. 
The above mentioned programs also provide a means of quali-
tatively assessing the reflection-by-reflection agreement 
between the observations and calculations by calculating the 
residual index R, given by the following equation: 
R = 
2 
h kl I I F 0 I - I F c I I 
2 IF0 1 
h kl 
and weighted residual index Rw, given by equation 
where w is the weight assigned to each reflection. 
Rw = [ h2kl whkl 11 F0 I - IF c I 12 h t1 w hkl I F 0 I 2 
(18) 
( 19) ' 
(19) 
In general, a small value of R and Rw indicates a reasonably 
good structure determination. 
Also calculated is the goodness of fit GOF, as follows: 
GOF = [ht whkl llFol - 1Fcll2 J ~ (20) 
(NO - NV) 
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where NO and NV are the number of observations and vari-
ables, respectively. A value close to unity for GOF is as-
sociated with using a good weighting scheme. Other indica-
tors of good quality are, a large data to parameter ratio 
(greater than 10:1), small errors for the coordinates, 
reasonably small values for the thermal parameters. 
The refined atomic parameters are then used in further 
analysis of the structure. They, along with the variance-
covariance, matrix are input to program ORFFE 2 (75), which 
calculates all inter-atomic distances, and errors for the 
coordinates. The coordinates and errors are again utilized 
in the program PLANES (76), where the best least-squares fit 
planes are calculated incorporating designated atoms. 
A chemical interpretation of the structural model can 
now be attempted. Depending upon the quality of the re-
sults, many important chemical and physical features can be 
revealed. The inter-atomic distances are used to determine 
which atoms are bonded together and in what sequence, and 
the extent of interaction. They are also used to analyze 
the inter-molecular interact ions of non-bonded atoms that 
influence the orientation with which the molecules pack to-
gether. This in turn, can reveal why the molecule adopts a 
particular conformation in the solid state and leads to a 
better understanding of many observed physical propeties 
i.e. melting point, brittleness, transmission properties of 
light, etc. The geometry, coordination number, type of co-
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ordination, and symmetry can be used to evaluate the com-
pound's reactivity, modes of reactivity, suggest means of 
altering the reactivity through chemical modification, and 
incorporated in theoretical calculations. All of this, when 
compiled with other available chemical and physical data, 
leads to a more complete understanding of the compound under 
investigation. Frequently, the results can also be applied 
in a much broader sense, as will rated later. 




silyl)Ni(II) was synthesized by T. Groshens using metal atom 
techniques (37,39,41). Solutions of this compound decom-
posed only slightly after a four week period when kept under 
a nitrogen atmosphere but decomposed completely in a few 
hours when left open to air. It formed translucent, red-am-
ber crystals that were fairly stable in dry air for several 
hours before showing signs of decomposition, whereupon they 
developed a crust and turned into a powdery brown residue. 
The analogous toluene complex was also prepared for struc-
tural investigation but attempts to crystallize it under 
similar conditions used for the mesitylene compound were un-
successful. 
A crystal having dimensions 0.63 x 0.57 x 0.44 mm was 
wedged in a thin walled glass capillary under aerobic condi-
tions and sealed immediately. No visible signs of crystal 
decomposition were observed, even after several weeks. This 
mount, when placed between two parallel optical polarizing 
lenses, cancelled light sharply (within 2°rotation) at vari-
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ous crystal positions. The polarizing lenses were aligned 
so that no 1 ight transmitted through one lens would be 
transmitted through the second lens ~hen no sample was be-
tween them, that is, they were aligned 90° apart. This ap-
paratus will hereafter be referred to as the optical polar-
izer. This experiment indicated that the crystal was of 
good quality and suitable for use in the x-ray structure de-
termination. Analysis of preliminary Weisenberg and preces-
sion photographs revealed systematic absences when the fol-
lowing criteria were met: 
1. All reflections with indices h 0 1 with 1 = 2n + 1 
were absent, and 
2. All reflections with indices 0 k O with k = 2n + 1 
were absent, 
where 2n + 1 is standard notation indicating an odd integer. 
Consideration of these absences, the symmetry, and the lat-
tice constants led to the determination of space group P21/c 
(no. 14 (70)). Lattice constants determined from 30 reflec-
tions in the two theta range 40° to 48° using Mo K alpha1 
radiation at 23° C are: 
a = 9.056(2)~ 
b = 14.426(1)~ 
c = 13.330(2)~ 
(3 = 100.69(1) 0 
This unit cell, contains four molecules of (h6-mesitylene)-
Ni(SiCl3)2 and has a calculated density of: 
densitYcalc = 1.738 g/ml at 23°C ( 21) 
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where the value used for Avagadro's number was 6.023 x 1023 
molecules/mole. A summary of important experimental data is 
given in Table II. 
Intensity data were collected on a Picker FACS-1 dif-
fractometer using Mo K alpha radiation ( A= 0.71071) in the 
range sin9/ A ~ 0. 7586. A 29 scan width of 1° was used while 
the instrument scanned at a rate of 1°/min. At higher 29 
values, the scan range was inreased to allow for the separa-
tion of the Mo K alpha peak into the K alpha1, K alpha2, 
doublet. The spectral dispersion factor, having the value 
114.66\/ A = 0.692, was included to make the adjustments. 
Here, A is the K alpha1 wavelength and 6 \. is the di ff er-
ence between the K alpha1 and K alpha2 wavelengths. Back-
ground measurements for each reflection were made at the ex-
tremes of each scan immediately after a reflection was 
scanned and were of 20s duration. A set of three standard 
reflections, monitored every 100 data, remained constant 
over the course of data collection. 
The intensity data were reduced to a set of IF0 1 's ac-
cording to the equation: 
IFol = ( Ihkl/ (Lp) )1/2 (22) 
where the terms have been described previously. The data 
used to calculate the attenuator ratios for reflections that 
exceeded 10,000 cps are listed in Table III along with the 
calculated values for the ratios. Standard deviations were 
calculated according to the formula: 
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6F = (c + k2B(0.002I) 2/4 1Fol 2 (Lp)2)1/2 (23) 
where c and B are the count of scan and sum of the two back-
grounds respectively, k is the ratio of scan to total back-
ground counting time, I is the net intensity (total measured 
intensity minus the background), (Lp) are the Lorentz and 
polarization factors, and IF0 1 is the observed structure 
factor. Of the 6583 independant data collected, 3926 having 
I > 3dr were taken as observed and utilized in the structure 
determination and refinement. 
Patterson and Fourier techniques (72) were used to lo-
cate all atoms in the asymmetric unit of structure. Full-
matrix isotropic refinement was followed by fully anisotrop-
ic refinement of all non-hydrogen atoms by the method of 
least-squares (73). The function minimized is shown below: 
D = 2 Whk 1 I IF 0 I - I kF c I I 2 
hkl 
( 24) 
where w is the weight assigned to each reflection and k is 
the scale factor. Weights were calculated according to the 
equation: 
Whkl = l/{oF ) 2 
h k I 
(25) 
The three mesitylene ring hydrogens were refined with ther-
mal parameters fixed at 6 x2 , while the methyl hydrogens 
were not incorporated in the refinement. Neutral atom scat-
tering factors ( 77) were used for all atoms and anomalous 
dispersion (78) corrections were made for the nickel, sili-
cons, and chlorines. This refinement converged with R = 
0.044, Rw = 0.054, and with GOF = 2.99. 
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At this point, absorption corrections were applied to 
the intensity data. The absorption coefficient was calcu-
lated as previously described, by the following equation: 
with the value obtained as: 
u = 2.175 rnm- 1 (27) 
The descriptions of each bounding plane were supplied in the 
form of Miller indices for each plane as determined on the 
diffractometer by their respective angle settings when in 
di f f r act in g po s i t ion at O 0 in 2 e . The distances necessary 
for the correct ion were measured under a 45 power micro-
scope. An illustration of the crystal is shown in Figure 9 
and the crystal face data are 1 isted in Table IV. The 
transmission factors ranged from 0.623 to 0.701. Empirical 
weights (79) were then calculated and utilized in further 
refinement. The weights, w, were assigned values w = l/o
2 
where 6 was calculated using the equation given below: 
(28) 
where an are the coefficients from the least-squares fit of: 
(29) 
This refinement converged with R = 0. 043, Rw = 0. 057, and 
GOF = 1.43, with no significant change in any of the struc-
tural parameters previously obtained. The largest shift of 
any parameter was less than 1 esd. A final difference 
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synthesis revealed the largest residual electron density of 
0.47 e-;~3 in the region close to C7 and -0.48 e-;~3 in the 
region close to Cl6, while the true electron density of a 
typical carbon in this structure was roughly 5.5 e-;~3. At-
omic coordinates and thermal parameters from this final re-
finement are listed in Tables V and VI respectively, and the 
final structure factors are given in Appendix A. 
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Figure 9. Shape and dimensions of the crystal used to de-
termine the structure of (h6-mesitylene)Ni(SiCl3)2. The 
crystal was mounted so that the goniometer head would be po-
sitioned at the bottom center of the page. The glass capil-
lary would be parallel to the longest side of the crystal. 
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Table II. Crystal Data for (h6-Mesitylene)Ni(SiCl3)2 








density, calc, g/ml, at 23°C 
crystal size, mm: 
data collcn instrurn: 
orientation reflections: 
no.; range, deg: 
temp. , deg C: 
scan type: 
scan width, deg: 
data collection limits: 
data colected: 
background measurements,s: 
no. unique data collected: 
data observed (I> 3~I): 
number of parameters refined: 
u (Mo K alpha), mm-1: 
range of transmission factors: 
447.80 
P21/c 
h 0 1 ( 1 = 2n + 1) 







0.40 x 0.57 x 0.63 
Picker FACS-1 




2 ~ 29 ~ 65.25 








weighting scheme: empirical weights 
R 0.043 
Rw 0.057 
GOF 1. 43 
data/parameter ratio: 22.8:1 
largest residual peak, e-;~3: 0.47 
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Table III. Data Used to Calculate the Attenuator Ratios and 
Their Values for (h6-Mesitylene)Ni(SiCl3)2 
refection number of average value of 
indices attenuators 10 second count 
h k 1 
1 1 -5 0 6000.50 
1 1 -5 1 2114.83 
1 1 -5 2 685.00 
5 2 -2 0 9828.83 
5 2 -2 1 3482.33 
5 2 -2 2 1139.00 
5 2 -2 3 365.83 
2 2 4 1 5792.80 
2 2 4 2 1884.17 
2 2 4 3 603.50 
5 3 0 1 9493.50 
5 3 0 2 3104.66 
5 3 0 3 986.66 
5 3 0 4 369.33 
2 3 -2 2 4073.33 
2 3 -2 3 1287.33 
2 3 -2 4 478.00 
1 4 2 2 9606.83 
1 4 2 3 3055.50 
1 4 2 4 1133.66 
0 2 1 3 7072.83 


























































aThe number and designation of the crystal's lane faces is 
given in the first column. 
bThis column gives the distance from the crystal face to the 
crystal's center of mass in units of 0.1 mm. 
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Table v. Atomic Coordinatesa in (h6-Mesitylene)Ni(SiCl3)2 
Atom 10 4x 10 4y 10 4 z --
Ni 2320.8(4) 4013.8(3) 2801.2(3) 
Si1 1679(1) 2864.2(6) 3695.6(8) 
Si2 4684(1) 3582.6(7) 3272.8(8) 
Cl1 -630(1) 2676 .. 5(9) 3488(1) 
Cl2 2553(1) 1539.9(6) 3399(1) 
Cl3 2206(2) 3033.5(9) 5255 ( 1) 
Cl4 5559 ( 1) 2766.2(9) 4505(1) 
Cl5 5383(1) 2910(1) 2082(1) 
Cl6 6077(1) 4726(1) 3561(1) 
C1 1298(5) 5360(3) 2970(3) 
C2 201(4) 4733(3) 2504(3) 
C3 2859(4) 4266(3) 1590(3) 
C4 1571(4) 4416(3) 1163(3) 
C5 2708(5) 5017(3) 1616(4) 
c6 2539(5) 5481(3) 2519(4) 
C7 1075(8) 5863(4) 3928(5) 
Cg -957(5) 3655(4) 1057(4) 
C9 4035(6) 5199(5) 1093(5) 
H2 -48(6) 452(4) 276(4) 
H4 150(6) 412(4) 59(4) 
HG 313(6) 578(4) 275(4) 
aEstimated standard deviations are given in parentheses, and 
the coordinates are given as fractional coordinates. 





atom 8 11 8 22 B33 8 12 8 13 8 23 equivalent 
Ni 2.51(1) 2.54(1) 3.95(2) 0.16(1) 0.65(1) 0.32(1) 2.91 
Si 1 2.76(3) 3.03(3) 4.13(4) 0.02(3) 0.67(3) 0.49(3) 3.23 
Si 2 2.46(3) 3.69(4) 4.50(5) 0.02(3) 0.51(3) 0.20(3) 3.43 
Cl 1 2.83(3) 6.44(6) 7.35(6) -0.45(3) 0.93(4) 1.98(5) 4.91 
Cl 2 4.94(5) 2.92(3) 7.59(7) -0.06(3) 1.07(4) -0.29(4) 4.78 O':l 
co 
Cl 3 5.36(5) 6.34(6) 4.21(4) -0.08(4) 1.19(4) 0.17(4) 5.18 
Cl4 3.64(4) 6.01(6) 6.43(6) 0.37(4) -0.11(4) 1.92(5) 5.07 
c1 5 4.06(4) 8.63(8) 6.03(6) 1.27(5) 1.37(4) -1.36(5) 5.64 
Cl 6 4.34(5) 5.17(5) 9.14(8) -1.71(4) -0.83(5) 0.77(5) 5.65 
cl 5.2(2) 3.1(1) 5.2(2) 1.3(1) 0.2(2) -0.2(1) 4.3 
C2 3.3(1) 3.6(1) 5.8(2) 1.1(1) 0.8(1) 0.4(1) 3.7 
C3 3.3(1) ;3.6(1) 4.1(2) 0.2(1) 0.2(1) 0.5(1) 3.6 
C4 4.2(2) 4.1(2) 3.9(2) 0.2(1) 1.0(1) 0.7(1) 4.0 

































aEstimated standard deviations are given in parentheses for the least 
significant digits. B .. = 4{J· ./a.*a.*, wherep .. are the unitless parameters 
1] 1] 1 J 1] 
used in refinement in the form exp [-< p 11 h 2 + P22k 2 + {1331 2 + 2p12hk + 2p13hl 
+ 2 P 23kl) ] , and Bi j has uni ts of 1l 2. Isotropic thermal parameters of the 




Results and Discussion 
The structure consists of a discrete molecule contain-
ing a nickel atom 
(1,3,5-trimethylbenzene) 
bonded to a mesitylene molecule 
in the h6 fashion and coordinated 
to two trichlorosilyl ligands through the silicons. A com-
puter drawing of one molecule of the compound is shown in 
Figure 10. Bond distances and angles are 1 isted in Tables 
VII and VIII, respectively. 
Two different methods of reporting numerical values and 
their associated errors will be used in the presentation of 
all experimental results reported herein. When a value is 
reported for a single parameter, it will be accompanied by 
the estimated standard deviation (esd) of that value in pa-
rentheses immediately to the right of the value and preced-
ing the units. If no error is reported, it was either not 
calculated or assumed smal 1 enough to be neg 1 ig ible. The 
second method is used when reporting the average value of 
similar structural parameters, i.e., bond distances between 
similar atoms, etc. In such cases, three numbers wi 11 be 
contained in the parentheses, the root mean square estimated 
standard deviation (esd), and the average and maximum devia-
tions from the average value, respectively. 
Within the coordination sphere, the geometry is similar 
to that of previously reported (h6-arene)ML2's. While the 
molecule has crystallographic C1 symmetry, the bonding can 
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Figure 10. ORTEP drawing of (h6-mesitylene)Ni(SiCl3)2. The 
thermal ellipsoids are represented at 50% probability, while 
those of the ring hydrogens have been reduced for clarity 
and the methyl hydrogens are not shown. 
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Table VII. Bond Distances in (hG-Mesitylene)Ni(SiCl3)2 
Atoms Distance, $. Atoms Distance, 
Ni-Si1 2.183(1) Si2-ClG 2.0G9(2) 
Ni-Si2 2.205(1) C1-C2 l.40l(G) 
Ni-C1 2.182(4) C2-C3 l.407(G) 
Ni-C2 2.153(3) C3-C4 1.404(5) 
Ni-C3 2.243(4) C4-C5 l.395(G) 
Ni-C4 2.240(4) C5-CG 1.410(7) 
Ni-C5 2.218(4) CG-Cl 1.380(7) 
Ni-CG 2.1G5(4) C1-C7 1.514(7) 
Si1-Cl1 2.07G(l) C3-C9 l.50l(G) 
Si1-Cl2 2.0GG(l) C5-C9 l.520(G) 
Si1-Cl3 2.059(2) C2-H2 0.81(5) 
Si2-Cl4 2.057(2) C4-H4 0.87(5) 






Table VIII. Bond Angles in (h6-Mesitylene)Ni(SiCl3)2 
Atoms Angle, 0 Atoms Angle, 
0 
Si1-Ni-Si2 88.42(4) C2-C3-C4 117.4(4) 
Ni-Si1-Cl1 112.95(5} C3-C4-C5 121.4(4) 
Ni-Si1-Cl2 118.70(6) C4-C5-C6 118.5(4) 
Ni-Si1-Cl3 115.21(6) C5-C6-Cl 122.5(4) 
Ni-Si2-Cl4 126.80(6) C6-C1-C2 117.1(4) 
Ni-Si2-Cl5 109.54(6) C6-C1-C7 123.6(5) 
Ni-Si2-Cl6 110.74(6) C2-C3-C9 122.3(4) 
Cl1-Si1-Cl2 100.36(6) C4-C5-C9 119.4(5) 
Cl1-Si1-Cl3 100.87(6) C1-C2-H2 125(4) 
Cl2-Si1-Cl3 106.35(7) C3-C2-H2 111(4) 
Cl4-Si2-Cl5 102.58(7) C3-C4-H4 110(4) 
Cl4-Si2-Cl6 100.19(7) C5-C4-H4 128(4) 
Cl5-Si2-Cl6 104.77(7} C5-C6-H6 117(5) 
C1-C2-C3 123.0(4) C1-C6-H6 120(5) 
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still be interpreted from the arene ML2 model already estab-
lished. Two of the ways the molecule deviates from the 
idealized C2v symmetry are illustrated in Figure 11, where 
the six carbon plane is in the plane of the paper and the 
ML2 fragment is coming out of the page. Coordinates for a 
psuedo-nickel atom PNi, were calculated to lie on a line 
perpendicular to the six ring carbon plane and passing 
through the center of the ring CT. The point CT, was calcu-
lated by averaging the coordinates of the six ring carbons. 
The average coordinate of six vectors originating at CT and 
terminating 1.697 ~ (the experimentally determined value) 
distance from CT, toward the nickel, was used as the point 
PNi. The six vectors were calculated as being perpendicular 
to the six planes containing CT and the six pairs of adja-
cent carbon atoms, respectively. Examples of how these 
planes were defined are: plane 1 contained CT, C1, C2, and 
plane 2 contained CT, C2, C3 etc. to generate the six 
planes. This method was chosen to equally weight all of the 
ring carbons in the calculation. Results of the planes cal-
culations are given Table IX. The pseudo-nickel lies di-
rectly on top of the center of the ring in Figure 11. A 
projection of the Ni(SiCl3)2 fragment onto the arene plane 
shows that the nickel is displaced 0.06 ~ from PNi in the 
direction of C1. The points P23 and P56 were also calculat-
ed to aid in describing the molecular geometry. Here P23 
and P56 are the midpoints in the bonds between C2 to C3 and 
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Figure 11. Orientation of the Ni(SiCl3)2 fragment with re-
spect to the mesitylene. The mesitylene lies in the plane 
of the page while the Ni(SiCl3)2 fragment is directed up out 
of the page. 
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Table IX. Results of Mean-Planes Calculationsa,b and Devia-
tions of Individual Atoms in (h6-Mesitylene)Ni(SiCl3)2 
Atom Dev, ~ 


















































































































































































































aThe equations are derived from the equally weighted 
refinement of those atoms indicated by an asterisk are 
based upon an orthonormal coordinate system where X, Y, z 
are in ~ and their directions are related to the unit cell 
as follows: b' = b, c' = a x b, and a' = b x (a x b) . 
bEquations for the planes: 
A,-0.37278x + 0.7548ly - 0.53972z = 3.56182: 
B,-0.89569x - 0.44464y - 0.00685z = -3.857 
., ,. 
C, 0.25186x - 0.47986y - 0.8404lz = -5.44245: 
D, 0.06143x - 0.59553y - 0.80098z = -6.30053: 
E, 0.25186x - 0.47986y - 0.8404lz = 5.44245: 
F, 0.1218lx - 0.53675y - 0.83490z = -5.93494: 
G,-0.03175x - 0.59165y - 0.80557z = -6.36327: 
H,-0.37437x + 0.75787y - 0.53430z = 3.59360. 
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C5 to CG, respectively. The orientation of the ML2 fragment 
can now be described. in terms of the rotation angles between 
specific planes in the following manner. The plane contain-
ing Si1, Ni, and Si2 is nearly perpendicular to the six ring 
carbon plane exhibiting an angle of 87.7~ The Si-Ni-Si bond 
angle is 88.42(4)0 with the two silicons being roughly equal-
ly displaced from the arene plane by 3.282(1)~ and 3.254(l)K 
for Si1 and Si2, respectively. Further deviations from C2v 
symmetry are the result of the ML2 fragment being rotated 
around an axis normal to the arene with the result that the 
silicons are neither eclipsed nor staggered with respect to 
the ring carbon frame. The extent of rotation is shown by 
comparing the angles made between the planes containing CT, 
PNi, Si1 and CT, PNi, P23 and P56· The angles are 17.6°and 
8.1°respectively, where 0°would be staggered and 30°would be 
eclipsed. This conformation seems to be the result of pack-
ing effects induced by the mesi tylene. The corresponding 
angles in (h6-mesitylene)Ni(CGF5)2 are 11° and 15° (37), re-
spectively, while in (h6-toluene)Ni(CGF5)2 the angles are 0° 
( 28) . It should be noted however, that these packing ef-
f ects are subtle as very 1 it t le difference ex is ts between 
the conformations of the arene in the toluene and mesitylene 
complexes of Co(CGF5)2 (28,43). In the former, the angles 
are 0° while in the latter, the angles are between 1° and 5°. 
It should also be noted that although the arene-metal con-
formations in arene ML2 complexes do not appear to be gov-
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erned by electronic factors, those in arene ML3 complexes 
are. These, however, are chiefly due to effects induced by 
incorporating dissymmetric L groups on the metal (80). 
The nickel to carbon bond distances within the coordi-
nation sphere exhibit a large variance from 2.153(4)X to 
2.243(4)X. In general, they can be separated into two 
classes I long and short. carbon C1, and the two adjacent 
carbons, C2 and C6, have the shorter bonds to the nickel 
with an average distance of 2.166(4,10,15)X while the other 
three carbons, C3, C4, and C5, have longer average bond dis-
tances to the nickel with a value of 2.234(4,10,16)~. The 
nickel to arene-plane distance is 1.697(1)~, equal to that 
observed (l.693(4)X) in the isoelectronic complex (h6-mesit-
ylene)Ni(C6F5)2. 
The nickel to silicon bond distances also show a simi-
lar variance with values of 2.183(l)X for Ni-Si1 and 
2. 205 ( 1 )X for Ni-Si2. The corresponding average value is 
2.194(1,11,ll)X. These are shown in Figure 12. Nickel-sil-
icon bonds in discrete complexes have not been well charac-
terized and there are no reported values for Ni-SiX3 dis-
tances. However, values of nickel-silicon bond distances in 
other complexes range from 2.12 ~ in ScNiSi3 (81) to 2.796 X 
in Ni(Me2Si(CHCH)2BC6H5)2 (82). The short nickel-silicon 
bond distance reported here then, is indicative of substan-
tial metal to ligand pi back-bonding, which may occur 
through either or both of the mechanisms previously de-
scribed (through orbitals of a1 and/or b1 symmetry). 
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The six ring carbons in the mesitylene are planar with-
in experimental error with the maximum deviation resulting 
from C2 being displaced 0.016(4)~ from the plane toward the 
nickel. Here is evidence for some pi back-bonding through 
the b1 or bi ta ls. The three methyl carbons, however, are 
bent out of the ring plane away from the nickel an average 
of 0.067(7,16,24)~. The Cpi-Cpi bond distances are fairly 
uniform at 1.400(7,8,20)~ as are the carbon-carbon single 
bond distances of 1.511(7,7,10)~. These are also within ex-
perimental error to those observed in (h6-mesitylene)-
The only parameters that differ significantly 
within the arene ring are the Cpi-Cpi-Cpi bond angles which 
exhibit an alternate pattern of wide and narrow, with values 
0 0 
ranging from 117.1(4) to 123.0(4). This is the result of 
substituent effects caused by the methyl groups and the ML2 
fragment. The deformations are well characterized (43,83) 
and follow closely to 
(h6-mesitylene)Ni(C6F5)2. 
the results observed in 
The tr ichloros i lyl groups are directed away from the 
arene and are consequently adjacent to each other. They are 
sufficiently bulky and close, that they are packed in a 
gear-like arrangement. The silicon-chlorine bond distances 
are similar, having an average value of 2.064(2,6,12)~, 
while the bond angles again, show a wide distribution of 
values. The values for Cl-Si-Cl and Ni-Si-Cl bond angles 
0 0 0 
range from 100.19(7) to 106.35(7) and 109.54(6) to 
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126.80(6)~ respectively. Diffraction studies of SiCl4, 
Si2Cl6, and Cl3SiNCO have yielded silicon-chlorine bond dis-
tances of 2.01 ~ (84,85,86). If this value is accepted as 
normal, then the value of 2.064(2)~ observed in 
(h6-mesitylene)Ni(SiCl3)2 is seen to be significantly longer 
and reflects a weaker net bonding interaction between the 
silicons and chlorines in the metal complex. This informa-
tion coupled with the rest of the nickel, silicon, and chlo-
rine bond parameters is consistent with the afore mentioned 
bonding model where significant nickel to silicon pi back-
handing occurs. The rationale for this comes from a simple 
bonding model where metal to ligand pi back-bonding induces 
several observable structural effects. In this model, elec-
tron density on the metal is fed onto the ligand through the 
LUMO on the ligand. In metal-PF3 complexes, the LUMO is a 
hybrid of 3p and 3d with pi symmetry (60b,60c). Presumably, 
this is the case for complexes with SiX3 ligands also. This 
creates a situation where electron density is increased both 
on the ligand and between the metal and the ligand. Several 
different theories exist that adequately explain the result-
ing structural effects but a simple electrostatic model can 
also be used. Increasing the electron density between the 
nickel and silicons, in this case, has three prominant 
structural effects. First, it strengthens the nickel-sili-
con bonding interaction which is manifested in the short 
nickel-silicon bond distances. Second, the increased elec-
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tron density on the silicons should increase the silicon-
chlorine bond distances as the LUMO on the ML2 fragment be-
comes more populated. Third, it forces the Ni-Si-Cl tetra-
hedral bond angle of 109.5°to open wider with a correspond-
ing closing of the Cl-Si-Cl bond angles to less than 109.5~ 
both of which are observed in ( h 6-mesi tylene )Ni (SiCl3) 2. 
The Ni-Si-Cl bond angles are all greater than 109.5°with the 
average value being 115.66(6)
0
, while all of the Cl-Si-Cl 
bond angles are less than 109. 5° with an average value of 
102.52(7)
0
• Thus, several direct relationships exist between 
the structure and bonding in this complex that support the 
premise that significant nickel-to-silicon pi back-bonding 
is occuring. 
Structural results similar to these have also been re-
ported for other metal complexes containing metal-silicon-
halide bonds. Examples include (h6-p-di-tert-butylbenzene) 
Ru(CO)SiCl3)2 (80), (C0)4FeSiCl3 (87), (h5-Cp)Fe(CO)H-
(SiF2CH3)2 (88), (h5-Cp)Fe(CO)H(SiC13)2 (89), (C0)4CoSiF3 
(90), and (C0)4CoSiCl3 (91). 
A packing analysis showed no intermolecular interac-
t ions closer than the normal Van der Waals radii. There 
are, however, several close intramolecular interactions. 
These interactions do not seem to be severe enough though, 
to be the cause of the structural features just discussed 
since these features are not significantly different from 
those observed in other ( h6-mes i tylene )ML2 complexes. A 
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list of the shortest contacts of each type are given in Ta-
bles X and XI, respectively. Table XII contains a list of 
individual atomic radii used in drawing the above conclu-
sion, while the packing diagram in Figure 13 shows the sym-
metry related molecules in one unit cell volume. 
Correlation between the structural results and the com-
pound's chemical properties is quite good. The long Ni-ar-
ene distance suggests that the arene will be quite labile in 
solution, which is born out experimentally (39). At room 
temperature, addition of another arene to (h6-toluene)-
Ni (SiCl3)2 causes the immediate release of toluene. The ar-
ene is also displaced easily by other nucleophiles like 
PEt3, COD, and CO to yield previously unreported compounds 
(10,46,50). The reaction of (h6-mesitylene)Ni(SiCl3)2 with 
CO forms a novel tricarbonyl, five-coordinate, nickel com-
plex (50), the structural results of which will be reported 
in a later section. 
Additionally, the compound exhibits good thermal stabili-
ty and only moderate sensitivity to air. Further studies 
are under way to better assess the compound's properties in 
catalysis and arene replacement reactions. 
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Table X. Intermolecular Interactionsa in 
(h6-Mesitylene)Ni(SiCl3)2 
Atomsb Distance, ~ Atomsb 
Cl4--Cl5i 3.602(2) C9--C91v 
Cl2--C2ii 3.544(5) C3--H4v 





aThe shortest contacts of each type, in the range 2.3 to 4.0 
A, are listed. 
bThe superscript indicates the operation necessary to trans-
form the coordinates of the second atom of each pair to the 
position corresponding to the distance given. The opera-
tions are: i = x -y+l/2 z-1/2; ii = -x y-1/2 -z+l/2: iii = 
-x+l -y+l -z+l/2; iv = -x+l -y+l -z; v = -x -y+l -z. 
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Table XI. Intramolecular Interactionsa in 
(h6-Mesitylene)Ni(SiCl3)2 
Atoms Distance, x Atoms 
Ni--Cl5 3.484(1) Cl4--Cl6 
Ni--H2 2.64(5) Cl1--C2 
Si1--Si2 3.060(1) Cl1--H2 
Si1--Cl4 3.481(2) C2--C6 
Si1--C2 3.285(4) C9--H4 








aThe shortest contacts of each type, in the range 2.3 to 4.0 
X, are listed. 
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Table XI I. Van der Waals Radii a of the Elements and Their 
Sums for Selected Atoms 
Atoms Radii, x Atoms Radii, $,. Atoms Radii, $,. 
Ni 1. 63 Ni-Cb 3.40 Cl-Cl 3.50 
Si 2.10 Ni-H 2.83 Cl-Cm 3.45 
s 1.80 Si-Si 4.20 Cl-Cb 3.52 
N 1. 55 Si-Cl 3.85 Cl-H 2.95 
Cl 1. 75 Si-F 3.57 F-F 2.94 
F 1.47 Si-Cm 3.80 F-Cm 3.17 
Cmb 1. 70 Si-Cb 3.87 F-Cb 3.24 
cbc 1. 77 Si-H 3.30 F-H 2.67 
H 1. 20 Si-F 3.27 Cm-Cm 3.40 
Ni-Ni 3.26 S-Cm 3.50 Cm-Cb 3.47 
Ni-Si 3.73 s-cb 3.57 Cm-H 2.90 
Ni-S 3.43 N-N 3.10 Cb-Cb 3.54 
Ni-N 3.18 N-F 3.02 Cb-H 2.97 
Ni-Cl 3.38 N-Cm 3.25 H-H 2.40 
Ni-F 3.10 N-Cb 3.32 
Ni-Cm 3.33 N-H 2.75 
asingle atom radii were taken from reference 91. 
b,csubscripts m and b ref er to methyl and benzene carbons, 
respectively. 
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Figure 13. Packing diagram for (h6-mesitylene)Ni(SiCl3)2. 

THE STRUCTURE OF 
(h6-Toluene)Bis(Trifluorosilyl)Ni(II) 
Experimental 
The compound was synthesized by T. Groshens utilizing 
metal atom techniques (50). It forms air sensitive, light 
green, translucent crystals that melt at roughly 95° c. 
Crystals were obtained by subliming samples of the pure com-
pound at 40° C in a vacuum sealed Pyrex tube. Even under 
mild conditions, an estimated 10% of the compound decomposed 
leaving a black residue in the bottom of the tube. Several 
crystals were mounted without exposure to air in thin-
walled, glass capillaries and sealed under a nitrogen atmos-
phere in a specially modified inert atmosphere chamber. The 
remaining port ion was recaptured and kept in an evacuated 
Schlenk tube. From this sample, crystals were taken and 
used to determine the density of the compound. The method 
of crystal suspension was used, where the crystals were 
placed in a small beaker with 2 ml of methylene dibromide, 
whereupon, carbon tetrachloride (densities are 2.492 and 
1.594 g/ml, respectively (93)) was allowed to slowly flow 
into the beaker. When the crystal was exactly suspended in 
the solution, the flow of CCl4 was stopped and the 
- 93 -
94 
CH2Br2/CCl4 solution was transferred to a tared 10 ml volu-
metric flask and weighed. The resulting experimental densi-
ty for (h6-toluene)Ni(SiCl3)2 was determined to be as fol-
lows: 
densitYexp = l.859(8)g/ml at 23°C (30) 
The crystals were exposed to air for a brief peroid during 
this process and did not show any visible signs of decompo-
sition. They were then resealed under vacuum in a Schlenk 
tube. In less than a week, these remaining crystals com-
pletely decomposed showing their sensitivity to air even for 
short periods of time. 
A crystal with the general shape of a flat hexagonal 
prism was chosen from the inert atmosphere mounts for x-ray 
analysis. The geometry of the eight faces was such that 
they consisted of four pairs of parallel faces. The minimum 
distance separating two faces in a pair was 0.167 mm while 
the maximum distance separating a pair of faces was 0.433 
mm. A drawing of the crystal is shown in Figure 14. This 
crystal was examined under the optical polarizer and ob-
served to cancel light sharply (within 2 deg. rotation), in-
dicating that it was of good quality. 
Analysis of preliminary Weisenberg and precession pho-
tographs revealed systematic absences when the following 
criteria were met: 
1. All reflect ions with indices h O 1 with 1 = 2n + 1 
were absent, and 
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Figure 14. Shape and dimensions of the crystal used to de-
termine the structure of (h6-toluene)Ni(SiF3)2. The crystal 
was mounted such that the goniometer head would be at the 
top of the page with the capillary verticle in the drawing. 
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2. All reflections with indices 0 k 0 with k = 2n + 1 
were absent. 
These absences, along with the observed symmetry and the 
lattice constants led to the determination of space group 
P21/c (no. 14 (70)). Lattice constants determined from 30 
reflections (15 centered at their positive and negative two 
thetas) in the range of 29 between 38.0° to 43.0°, using Mo K 
alpha1 radiation at 23°C are: 
a = 11.355(3).$.. 
b = 11.268(4)~ 
c = 14.326(4)~ 
f3 = 140.97(8) 0 
This unit cell contains four molecules of (h6-toluene)-
Ni(SiF3)2 and has the calculated density shown below: 
densitYcalc = 1.847 g/ml at 23°C (31) 
A summary of important experimental data are listed in Table 
XIII. 
Intensity data were collected on a Picker FACS-1 dif-
fractometer using Mo K alpha radiation in the range sin8!\ 
~ 0.6021. A two theta scan width of l.5°was used as the in-
strument scanned each peak at the rate of 1°/min. Adjust-
ments for spectral dispersion were automatically made incor-
porating the dispersion factor 0.692. Twenty second, 
stationary backgroud counts were taken at the extremes of 
each scan and a set of three standard reflections monitored 
every 100 data remained statistically constant throughout 
98 
data collection. The intensity data were reduced to a set 
of IF0 1 's according to the following equation: 
IFol = ( lhkll (Lp) ) 112 (32) 
The data used to calculate equivalent intensities for re-
flections that exceeded 10,000 cps are listed in Table XIV 
along with the values obtained for the ratios. Standard de-
viations were calculated according to the equation: 
6F = (c + k2B(0.02I) 2/4 IF0 1S'2 (Lp)2)l/2 
where the terms have been described previously. 
(33) 
A Patterson synthesis revealed the location of the 
nickel atom, and Fourier techniques (72) were subsequently 
used to locate the remaining atoms in the asymmetric unit of 
structure except for the three methyl hydrogens. Full-ma-
trix isotropic refinement was followed by fully anisotropic 
refinement (73) of all non-hydrogen atoms by the method of 
least-squares. The function minimized is as follows: 
D = 2 
h k I 
I I F0 I - I kFc I 1
2 (34) Whkl 
The coordinates for the five hydrogens connected to the aro-
matic ring were refined with isotropic thermal parameters 
fixed at 7. 0 ~2 while the three methyl hydrogens were not 
incorporated in the refinement. Neutral atom scattering 
factors (77) were used for all atoms and anomalous disper-
sion corrections (78) were made for the nickel, silicons, 
and fluorines. This refinement converged with R = 0.06, Rw 
= 0.074 and GOF = 4.48. 
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At this point, absorption corrections were applied to 
the intensity data as previously described. The linear ab-
sorption coefficient was calculated (70) to be: 
u = 1.931 mm- 1 (35) 
The data used in the absorption correction are given in Ta-
ble XV. The transmission factors ranged from 0. 6947 to 
0.7912. Empirical weights were then calculated, as previ-
ously described, and utilized in further refinement. This 
refinement converged with R = 0. 054, Rw = 0. 079 and GOF = 
1. 53, with no significant change in any of the structural 
parameters previously determined. The largest shift between 
these refinements for any single parameter was less than 1 
esd. A final difference synthesis revealed the largest 
residual electron density of 1.11 e-;~3 in the region close 
to the nickel and between the two nickel-silicon bonds. The 
absolute value of the most negative residual electron densi-
t k 1 than 1.11 e -;Q3. y pea was ess 1\ This is relative to the 
true electron density of a typical carbon in this structure 
of roughly 5. 5 e-;~3 and that of the nickel is 52 e-!~3 • 
Atomic coordinates and thermal parameters are listed in Ta-
bl es XVI and XVI I, respectively, and the final structure 
factors are listed in Appendix B. 
L. 
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Table XIII. Crystal Data for (h6-Toluene)Ni(SiF3)2 
formula weight, amu: 321.01 
space group: P21/c 
systematic absences: h 0 1 ( 1 = 2n + 1) 
0 k 0 (k = 2n + 1) 
a, ~ 11.355(3) 
b, ~ 11.268(4) 
c, ~ 14.326(8) 
{J, deg 140.97(8) 
z 4 
density, calc, g/ml, at 23°C 
density, exp, g/ml, at 23°C 
crystal size, mm: 
data collcn instrum: 
orientation reflections: 
no.; range, deg: 
temp., deg C: 
scan type: 
scan width, deg: 
data collection limits, deg: 
data colected: 
background measurements, s: 
no. unique data collected: 
data observed (I> 3dI): 
number of parameters refined: 
u (Mo K alpha), rnrn-1: 
1.847 
1.859(8) 
0.167 x 0.400 x 0.433 
Picker FACS-1 




2 ~ 28 ~ 50.67 







range of transmission factors: 0.695 0.791 
weighting scheme: empirical weights 
R 0.054 
Rw 0.079 
GOF 1. 53 
data/parameter ratio: 9.8:1 
largest residual peak, e-;K3 : 1.11 
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Table XIV. Data Used to Calculate the Attenuator Ratios and 
Their Valuesa for (h6-Toluene)Ni(SiF3)2 
refection 
indices 
h k 1 
0 4 4 
0 0 4 
0 0 4 
0 3 4 
0 3 4 
0 3 4 
0 3 2 
0 3 2 
0 3 2 
0 2 1 
0 2 1 
0 2 1 
1 2 -2 
1 2 -2 
1 2 -1 
1 2 -1 
aAttenuator ratios: 



















average value of 

















2A/8.666 3A/27.196 4A/73.339 
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Table XV. Crystal Face Dataa for (h6-Toluene)Ni(SiF3)2 
# h k 1 ob 
1 1 0 0 1. 667 
2 -1 0 0 1. 667 
3 1 7 -8 2.000 
4 0 9 8 2.000 
5 -5 0 8 2.165 
6 -1 -7 8 2.000 
7 0 -9 8 2.000 
8 5 0 -8 2.165 
aThe number and designation of the crystal's plane faces is 
given in the first column. 
bThis column gives the distance from the crystal face to the 




Table XVI. Atomic Coordinatesa in (h6-Toluene)Ni(SiF3)2 
Atom l0 4x 10 4y l0 4 z 
Ni 8565(1) 1176.7(7) 766.8(9) 
Si1 11518(8) 835(2) 2679(3) 
Si2 9353(3) 2367(2) 138(3) 
F1 12676(8) 1775(5) 3966(6) 
F2 11958(9) -344(5) 3494(7) 
F3 12758(9) 744(8) 2542(8) 
F4 7652(11) 3168(7) -1226(8) 
F5 10889(11) 3329(6) 1264(8) 
F6 9914(12) 1835(7) -483(9) 
C1 5595(11) 858(8) -1371(9) 
C2 5855(12) 1806(8) -567(10) 
C3 6830(12) 1694(8) 858(10) 
C4 7657(13) 634(9) 1563(10) 
C5 7499(14) -307(8) 844(11) 
c6 6441(12) -196(8) -619(11) 
C7 4465(13) 1022(11) -2945(9) 
H2 5688(137 2464(86) -774(107) 
H3 7061(125) 2353(83) 1416(98) 
H4 8252(127) 565(88) 2426(106) 
H5 8080(130) -988(86) 1396(107) 
HG 6079(126) -887(88) -1252(104) 
aEstimated standard deviations for the fractional coordi-
nates are given in parentheses. 
1! 
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Table XVII. Anisotropic Thermal Parametersa in (h6-Toluene)Ni(SiF3 ) 2 
isotropic 
atom Bll B22 B33 B12 B13 B23 equivalent 
- - - - -
Ni 4.29(4) 3.23(4) 4.04(4) -0.10(3) 3.41(4) 0.00(3) 3.59 
Si 1 4.6(1) 4.9(1) 4.6(1) 0.2(1) 3.2(1) -0 .1 (1) 5.1 
Si 2 6.5(1) 5.4(1) 5.6(1) -1.0(1) 5.1(1) -0.2(1) 5.0 
Fl 7.9(3) 6.8(3) 4.8(2) -0.9(3) 3.7(2) -0.9(2) 7.5 
F2 7.6(3) 5.8(3) 7.8(3) 1.2(2) 3.9(3) 2.2(3) 8.3 
......... 
0 
F3 6.8(3) 13.9(5) 10.1(4) 1.8(3) 6.6(3) -0.2(4) 9.2 CJl 
F4 11.6(5) 10.7(5) 10.7(5) 2.1(4) 8.7(4) 5.8(4) 9.0 
F5 12.6(5) 7.9(3) 9.5(4) -4.8(3) 9.1(4) -2.5(3) 8.1 
F6 16.5(6) 10.4(4) 13.4(5) -0.8(4) 13.9(5) -0.8(4) 8.8 
cl 3.9(3} 6.1(4) 4.7(3} -0.2(3) 3.4(3) -0.5(3} 4.8 
C2 5.5(4) 4.9(4) 6.4(4) 1.4(3) 5.0(4) 1.1(3) 4.9 
C3 6.2(4} 5.6(4} 6.0(4} -0.2(4} 5.4(4} -0.7{4) 4.0 
C4 6.4(4) 6.6(5) 5.1(4) -0.9(4) 4.9(4) 0.0(4) 5.1 


















aEstimated standard deviations are given in parentheses for . the least 
significant digits. B. . = 4 n . . /a.* a.*, where [J . . are the uni tless parameters 
1] >-'1J 1 J 1] 
used in refinement in the form exp [ -{ {J 11h
2 + {J22k
2 + (J331
2 + 2 P12hk + 2 [J13h1 
+ 2 P 23kl) ) , and Bij has uni ts of il.2 . Isotropic thermal parameters of the 





Results and Discussion 
The structure consists of a discrete molecule contain-
ing a nickel atom bonded to toluene in the h6 fashion and 
coordinated to two -SiF3 groups through the silicons. A 
computer drawing of one molecule of the compound is shown in 
Figure 15. Bond distances and angles are listed in Tables 
XVIII and XIX, respectively. 
The geometry of the molecule is similar to that of 
(h6-mesi tylene )Ni (SiCl3) 2. Deviations from idealized C2v 
symmetry are illustrated in Figure 16. In the illustration, 
the six ring carbons are in the plane of the paper with the 
Ni(SiF3)2 fragment directed out of the page. In the draw-
ing, a psuedo-nickel position PNi, is shown as being coinci-
dent with the center of the ring CT. The actual calculation 
places the PNi 1.643 ~ away from the ring in the direction 
of the nickel atom on a line perpendicular to, and passing 
through the center of the ring. The calculation was per-
formed as described previously for the compound, 
(h6-mesitylene)Ni(SiCl3)2. A projection of the nickel onto 
the arene shows that the nickel is displaced from CT by 0.02 
X in the direction of C3 and 0.02 X toward C4. Planes cal-
culations revealing this are given in Table XX. Points P12 
and P45 were calculated to 1 ie midway between the atoms 
C1-C2 and C4-C5, respectively. The plane containing Si1, 
Ni, and Si2 is 88.8°away from being coincident with the ring 
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Figure 15. ORTEP drawing of (h6-toluene)Ni(SiF3)2. The 
thermal ellipsoids are represented at 50% probability. 
Those of the ring hydrogens have been reduced for clarity 
while the methyl hydrogens are not shown. 
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*Indicates bond distances in which the atoms were corrected 
for thermal motion. 
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Table XIX. Bond Angles in (h6-Toluene)Ni(SiF3)2 
Atoms Angle, 0 Atoms Angle ,
0 
Si1-Ni-Si2 84.3(1) C4-C5-C6 120.7(9) 
Ni-Si1-F1 115.3(3) C5-C6-C1 121.2(8) 
Ni-Si1-F2 112.2(3) C6-C1-C2 115.8(8) 
Ni-Si1-F3 121.0(3) C2-C1-C7 121.3(8) 
Ni-Si2-F4 111.5(3) C6-C1-C7 122.9(8) 
Ni-Si2-F5 119.5(3) C1-C2-H2 125(8) 
Ni-Si2-F6 118.9(3) C3-C2-H2 110(8) 
F1-Si1-F2 101.8(3) C2-C3-H3 123(5) 
F1-Si1-F3 100.1(4) C4-C3-H3 118(5) 
F2-Si1-F3 103.9(5) C3-C4-H4 119(7) 
F4-Si2-F5 101.1(5) C5-C4-H4 121(7) 
F4-Si2-F6 99.3(4) C4-C5-H5 114(6) 
F5-Si2-F6 103.4(4) C6-C5-H5 125(6) 
C1-C2-C3 123.6(8) C5-C6-H6 124(6) 
C2-C3-C4 118.5(8) C1-C6-H6 114(6) 
C3-C4-C5 120.1(8) 
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Figure 16. Orientation of the Ni(SiF3)2 fragment with re-
spect to the toluene. The toluene lies in the plane of the 
paper and the Ni(SiF3)2 fragment is directed up out of the 
page. 


































Table XX. Results of Mean-Planes Calculationsa,b and Devia-




































































































































aThe equations are derived from the equally weighted 
refinement of those atoms indicated by an asterisk and are 
based upon an orthonormal coordinate system where X, Y, Z 
are in ~ and their directions are related to the unit cell 
as follows: b' = b, c' = a x b, and a' = b x (ax b). 
bEquations for the planes: 
A,-0.89399x - 0.29240y 0.33953z = -6.91227; 
B, 0.45347x - 0.74534y - 0.4887lz = 2.69722; 
c, 0.42996x - 0.77290y - 0.46664z = 2.48731: 
D, 0.43833x - 0.72772y 0.52754z = 2.58093: 
E, 0.42948x 0.78007y 0.45502z = 2.48123; 
F, 0.11910x + 0.57396y - 0.81017z = 1. 27949. 
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plane. The Si-Ni-Si bond angle is 84.3(1)
0 
with the two sil-
icons being nearly equidistant from the ring plane at a dis-
tance of 3.232(5,27,27)~. The orientation of the Ni(SiF3)2 
fragment deviates from C2v symmetry less than the analogous 
(h6-mesitylene)Ni(SiCl3)2 complex where now the planes con-
taining CT, PNi, Si1 and CT, PNi, Si2 are rotated 0.8° and 
5.2°, respectively, away from the plane containing CT, P12, 
P45 and PNi. The extent of rotation is small for the plane 
containing Si1 and is in the direction of C5, while for the 
plane containing Si2, it is larger and in the direction of 
C2. This orientation is very close to being staggered, 
where the angle of rotation would be 0° as opposed to 30° for 
an eclipsed conformation. 
The nickel-carbon bond distances vary considerably in 
the range 2.117(8)X to 2.199(8)X without an apparent trend 
being evident, with the average distance being 
2.149(8,25,SO)X. The six ring carbons are, however, planar 
within one sigma. The nickel-arene-plane distance is very 
short at l.643(3)X, as compared with that in (h6-mesityl-
ene)Ni(SiCl3)2 of l.697(l)X, again indicating substantial 
nickel to si 1 icon pi back-bonding (ref er to Figure 17). 
This distance is also equal to that predicted (1.64 X (37)) 
for an 18-electron complex with strong pi-acid ligands, as 
previously described, thus further substantiating the bond-
ing model. 
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It should be noted that the structural results reported 
here for (h6-toluene)Ni(SiF3)2 are not as accurate as those 
reported for the (h6-mesitylene)Ni(SiCl3)2 complex previous-
ly reported. Because of this, a small ring distortion could 
be present and masked in the errors, but its magnitude would 
have to be very small. The larger sigmas are also reflected 
in the Cpi-Cpi bond distances where the average is 
l.387(13,16,37)X, roughly 0.013 X shorter than those found 
in (h6-mesitylene)Ni(SiCl3)2. This is principally an exper-
imental problem and the result of thermal motion and molecu-
lar packing in the particular crystal chosen for the struc-
tural analysis. It does not represent a serious problem 
since this is a common feature of many structural analyses 
and the results do not deviate significantly from other sim-
ilar structural determinations. There is a similarity be-
tween the arenes in the two complexes in that they both have 
non-uni form Cpi -Cpi -Cpi bond angles. In the present case, 
they range from 115.8(8)0 to 123.6(8)0 , where again, they are 
predictable. 
The nickel-silicon bond distances are equal within 
three sigmas and have a value of 2.154(3,4,4)~. This is the 
shortest reliable nickel-silicon bond distance reported and 
is highly indicative of extensive nickel-to-silicon pi back-
bonding, the effect of which is manifested in the very short 
nickel-arene distance. The mechanism through which this in-
teraction occurs was presented in the introduction. 
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Nickel-silicon bond distances were pointed out earlier 
to range from 2.12 X to 2.796 ~with the short, but interme-
diate valu; of 2.194(l)X reported for (h6-mesitylene)-
Ni(SiCl3)2. The value of 2.154(3)X reported here for 
(h6-toluene)Ni(SiF3)2 is extremely short, where the only 
shorter nickel-silicon bond distance was reported for ScNi-
Si3 (81). The experimental techniques used in assessing the 
limited intensity data gathered for ScNiSi3 render the re-
sults less reliable than what the reported sigmas suggest. 
A typical feature of structures reported where a 1 imi ted 
amount of data is used in the analysis is a shortening of 
bond lengths below what is expected. It is for these rea-
sons that the nickel-silicon bond length in ScNiSi3 is con-
sidered unreliable. 
The SiF3 groups are adjacent to each other and directed 
away from the arene as is typical for (h6-arene)ML2's. This 
configuration is not, however, adequate to force the smaller 
SiF3 groups into a tight gear-like packing arrangement like 
in the SiCl3 case. Consequently, the thermal parameters are 
large for the fluorines and the bond distances reflect this. 
The thermal parameters are, however, similar to those re-
ported for other compounds containing silicon-fluorine bonds 
(90). The silicon-fluorine bond lengths are unifom at 
1.571(8,6,ll)X while the F-Si-F and Ni-Si-F bond angles vary 
from 99.3(4)
0 
to 103.9(5) 0 and 111.5(3) 0 to 121.0(3)
0
, respec-
tively. These angles are considerably different from those 
120 
expected around a tetrahedral silicon and represent further 
evidence of extensive nickel-to-silicon pi back-bonding. As 
a result of the increased electron density between the nick-
el and silicons, the Ni-Si-F bond angles are forced to open 
0 
up and have an average value of 116.4(3), while simultane-
0 
ously closing the F-Si-F bond angles to 101.6(5). 
The only structural parameters, presented thus far, 
that do not wholly support a bonding model consistent with 
extensive nickel-to-silicon pi back-bonding are the silicon-
fluorine bond distances, the average of which is 
1.571(8,6,ll)X. This is an intermediate value at best and 
longer silicon-fluorine bond lengths were expected. To ac-
count for this, further examination of the fluorine thermal 
parameters in (h6-toluene)Ni(SiF3)2 and comparison of these, 
and the silicon-fluorine bond distances, with literature 
values was necessary. 
There exists considerable structural data for compounds 
containing silicon-fluorine bonds. Unfortunately, differ-
ences between the structures and the techniques used to 
evaluate them make direct comparisons difficult. Nonethe-
less, a reasonable explanation can account for the interme-
diate silicon-fluorine bond distances in (h6-toluene)-
Electron diffraction studies of SiF4 have yielded sili-
con-fluorine bond lengths of l.54(2)X (94,95), while in 




they are l.57(2)X and l.60(2)X, respectively 
Microwave spectroscopic studies revealed similar sili-
con-fluorine bond distances of l.59(l)X for SiD3F (98) and 
1.565(5)~ for SiHSi3 (99). Additionally, all of the F-Si-F 
bond angles in the above compounds are within three degrees 
of the tetrahedral bond angle of 109.5°. Silicon-fluorine 
bond distances are, therefore, seen to cover a wide range of 
values (l.54(2)X to l.60(2)X) in non-metal compounds. 
Structures of metal complexes containing silicon-fluorine 
bonds have been determined utilizing x-ray diffraction tech-
niques. Two of these will be discussed here with reference 
to (h6-toluene)Ni(SiF3)2 and the results compiled at the end 
of the discussion. 
Silicon-fluorine bond 
1. 601 ( 2) X were reported ( 88) 
lengths of l.591(2)X and 
for (h5-Cp)Fe(CO)H(SiF2CH3)2. 
These distances are long and represent accurate silicon-
fluorine bond lengths in a compound where the fluorines do 
not exhibit large thermal motion. The isotropic equivalent 
thermal parameters for F1 and F2 in (h5-Cp)Fe(CO)H(SiF2CH3)2 
are 5.39 X2 and 5.08 X2 , respectively. Additionally, the 
short iron-silicon bond length of 2.249(1)~, the wide aver-
age Fe-Si-F and Fe-Si-CH3 bond angles of 113.4(1) 0 and 
116.6(1)0 , and the narrow F-Si-F bond angle of 105.5(1)0 indi-
cate the occurence of iron-to-silicon pi back-bonding. 
l 
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The structural analysis of (C0)4CoSiF3 revealed short 
silicon-fluorine bond distances of 1.52(1,1,1)~ in a complex 
where cobalt-to-silicon pi back-bonding is believed to occur 
( 90). The isotropic equivalent thermal parameters for the 
fluorines are large at 10. 23 X2 and 9. 21 ~2 • A short co-
balt-silicon bond distance of 2.226(5)X (0.03 A shorter than 
the analogous SiCl3 derivative) is observed along with wide 
average Co-Si-F bond angles of 114. 6 ( 1 )
0 
and narrow F-S i-F 
bond angles of 103.9(8)~ 
It is obvious that the silicon-fluorine bond distances 
in (C0)4CoSiF3 suffer from contraction due to the large 
thermal motion of the fluorines, just as suspected in 
(h6-toluene)Ni(SiF3)2. A riding correction applied to the 
fluorines in (C0)4CoSiF3 resulted in a significant lengthen-
ing of the silicon-fluorine bonds by 0.09 X. The corrected 
value was reported to be l.6l(l)A (90). 
A similar correction was applied (100) to the fluorines 
in (h6-toluene)Ni(SiF3)2 which resulted in the lengthening 
of the average silicon-fluorine bond distance from 
1.571(8,6,ll)A to 1.624(7,9,23)~, an increase of 0.06 A. A 
summary of this data is given in Table XXI, while the indi-
vidual corrected silicon-fluorine bond distances are listed 
in Table XVIII. 
Examination of the results presented in Table XXI show 
that the silicon-fluorine bond length correction applied to 
(C0)4CoSiF3 and (h6-toluene)Ni(SiF3)2 are not unreasonable 













































but may be a little excessive. In any event, they are con-
sistant with the other data presented. Therefore, it is 
concluded that the corrected silicon-fluorine bond distances 
in (h6-toluene)Ni(SiF3)2 are acceptable and probably more 
accurate than the non-corrected values. 
A packing analysis showed no intermolecular interac-
tions closer than the normal Van der Waals radii and there 
were no serious intramolecular interact ions either. The 
shortest contacts of each type are listed in Tables XXII and 
XXIII, respectively, while Table XII lists the individual 
atomic radii used in assessing the interactions. A packing 
diagram is also included in Figure 18 which shows the symme-
try related molecules in one unit cell. 
Analysis of the gross structural features has revealed 
a strong nickel-arene interaction and a strong nickel-sili-
con interaction. The expected chemical behavior should re-
fleet these features, particularly the rate of arene ex-
change should be decreased from that for ( h6-mes i tylene )-
Ni ( S iCl3) 2. The predicted order of arene replacement rates 
should now increase according to: (h6-toluene)Fe(bpy) < 
(h6-toluene)Ni(SiF3)2 < (h6-mesitylene)Ni(SiCl3)2 < (h6-tol-
uene)Ni(C6F5)2. 
The newness and sensi ti vi ty of the compound has pre-
eluded much of the chemical analysis neccessary to complete-
ly correlate the structural features to the chemical proper-
ties. Some of the chemical features are known, however. 
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The arene is labile and is readily displaced by many of the 
common nucleophiles previously discussed. This, in turn, 
presents the opportunity for the possible synthesis of more 
new compounds not necessarily obtainable from other synthet-
ic methods. There are, however, two principal drawbacks for 
extensive use of this compound. It is thermally unstable 
for long periods of time at temperatures above about 40°C. 
The other drawback is that the compound is very air sensi-
tive and decomposition cannot be halted after even brief ex-
posure to the atmosphere. 
l 
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Table XXII. Intermolecular Interactionsa in 
(h6-Toluene)Ni(SiF3)2 
Atomsb Distance, ~ Atomsb 
. 1 N1--F6 3.969(8) F1--H5iv 
Si1--F61 3.693(8) C3--C5v 
Si2--H311 3.71(9) C7--H6vi 







aThe shortest contacts of each type, in the range 2.3 to 4.0 
~, are listed. 
bThe superscript indicates the operation necessary to trans-
form the coordinates of the second atom of each pair to the 
position corresponding to the distance given. The opera-
tions are: i = -x+2 -y -z; ii = x -y+l/2 z-1/2; iii = x+l y 
z+l; iv = -x+2 y+l/2 -z+l/2; v = -x+l -y -z; vi = -x+l y+l/2 
-z-1/2. 
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Table XXIII. Intramolecular Interactionsa in 
(h6-Toluene)Ni(SiF3)2 
Atoms Distance, x Atoms 
Ni--F2 3.107(6) F4--F6 
Ni--C7 3.394(9) F2--C5 
Ni--H2 2.5(1) F4--H2 
Si1--Si2 2.893(3) C2--C4 
Si2--F3 3.076(8) C7--H2 
Si1--C5 3.279(9) H5--H6 








aThe shortest contacts of each type, in the range 2.3 to 4.0 
X, are listed. 
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Figure 18. Packing diagram for (h6-toluene)Ni(SiF3)2. 

THE STRUCTURE OF 
Tricarbonylbis(Trichlorosilyl)Ni(II) 
Experimental 
The compound tricarbonylbis(trichlorosilyl)Ni(II) was 
formed upon treatment of (h6-c6HG)Ni(SiCl3)2 with CO at 1 
atm and 23° C. The synthesis was first performed by T. 
Groshens (50) in an effort to characterize the reactivity of 
the parent compound. In its pure state, it forms clear, 
colorless, volatile crystals that decompose under a variety 
of conditions. The compound is air and water sensitive and 
crystals show visible signs of decomposition after as little 
as 15 minutes exposure to moist air. Thermal degradation to 
Ni(C0)4 and other products also occurs at temperatures 
greater than about 30° C. 
x-ray exposure. 
Several crystals were 
pound at roughly 25° C in 
It also exhibits sensitivity to 
obtained by subliming the com-
a vacuum sealed Pyrex tube. A 
crystal conforming roughly to the geometrical shape of a 
trigonal prism was selected for x-ray analysis and wedged 
into a 0.3 mm, thin-walled, glass capillary under anaerobic 
conditions and sealed. Figure 19 shows the rough shape and 
dimensions of the crystal. The crystal was mounted on the 
- 130 -
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Figure 19. Shape and dimensions of the crystal used to de-
termine the structure of (C0)3Ni(SiCl3)2. The crystal was 
mounted such that the goniometer head would be positioned at 
the bottom center of the drawing with the glass capillary 










optical polarizer and observed to cancel light sharply. 
Further preliminary investigation revealed systematic ab-
sences on Weisenberg and precession photographs. These ab-
sences occurred when the following criteria were met: 
1. All reflections with indices h 0 1 with 1 = 2n + 1 
were absent, and 
2. All reflections with indices 0 k 0 with k = 2n + 1 
were absent. 
Consideration of these absences, the observed symmetry, and 
the lattice parameters led to the determination of space 
group P21/c (no. 14, ( 70)). Lattice constants determined 
from 11 reflections centered in the range 18.8°~ 28 < 42.82° 
using Mo K alpha radiation at 25°C are: 
a= 9.709(8)~ 
b = 22.65(2)~ 
c = 6.731(5)~ 
fJ= 75.76(5) 0 
This unit cell contains four molecules of (C0)3Ni(SiCl3)2 
and has the calculated density shown below: 
densitYcalc = 1.905 g/ml at 25°C (36) 
A summary of important experimental data are listed in Table 
XXIV. 
Intensity data were collected on a Picker FACS-1 dif-
fractometer, using Mo K alpha radiation, in the range 29 
less than 42.93~ A scan width of 2.5° in 29 was used as the 
instrument scanned at the rate of l~min. Adjustments to the 
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scan width, for spectral dispersion were made automatically 
by incorporating the molybdenum dispersion factor of 0.692. 
Twenty second, stationary, background counts were measured 
at the extremes of each scan and a set of 3 standard ref lec-
t ions were monitored every 100 data throughout data collec-
tion. The intensity of these standards decreased 26% during 
the collection of data. Efforts to insure proper orienta-
tion of the crystal revealed the decrease in intensity of 
the standards was due to crystal decomposition. The product 
of this decomposition was a liquid that eventually encom-
passed the crystal. Attempts at collecting higher angle 
data were unsuccessful as the crystal began to float freely 
in the capillary and proper orientation could not be main-
tained. The intensity of the standards were fit to the 
equation of a straight line by the method of least-squares 
and the data were scaled accordingly. Table XXV lists the 
average intensities of the standards, their deviation from 
the least-squares line, and the equation of the line. 
The intensity data were reduced to a set of IF0 1 's ac-
cording to the equation given below: 
IFol = ( Ihkl/ (Lp) )1/2 (37) 
Attenuator ratios needed to calculate equivalent intensities 
for reflections that exceeded 10,000 cps were taken from re-
sults obtained from the previously discussed compound, 
(h6-mesitylene)Ni(SiCl3)2 (Table III). This was necessary 
because the crystal decomposed before that data could be 
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measured. Standard deviations were calculated according to 
the following equation: 
dp = ( c + k 2B(0.02I)2/4 IF0 12 (Lp)2 )1/2 (38) 
where the various terms have been described previously. 
There were 1630 unique data collected of which 1219 having I 
> 301 were judged observed and utilized in the structure de-
termination and refinement. 
A Patterson synthesis (72) revealed the location of the 
nickel atoms in the unit cell. Fourier techniques (72) were 
then used to locate the remaining atoms. Full-matrix iso-
tropic refinement converged rapidly, whereupon, all of the 
atoms were then subjected to fully anisotropic refinement by 
the method of least-squares (73). The function minimized is 
shown below: 
D = 2. Whk 1 I I F 0 I - I kF c I I 2 
h kl 
(39) 
Neutral (77) atom scattering factors were used for all atoms 
and anomalous dispersion corrections (78) were made for the 
nickel, silicons, and chlorines. Absorption corrections 
(71) were applied to the data in the final cycles of refine-
ment. The linear absorption coefficient was calculated (70) 
to be: 
u = 2.5946 mm- 1 
The crystal face data are given in Table XXVI. 
mission factors ranged from 0.665 to 0.559. 
(40) 
The trans-
This refinement of the 136 structural parameters pro-
duced R = 0.059, Rw = 0.074 and GOF = 4.9. The final atomic 
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coordinates and thermal parameters are listed in Tables 
XXVII and XXVIII, respectively, and the final structure fac-
tors are given in Appendix C. A final difference synthesis 
revealed the largest residual electron density of 0.75 e-;~3 
in the region of the Ni to C3 bond, while a typical carbon 
has an electron density of roughly 5.5 e-;x3 . The absolute 
value of the most negative residual electron density peak 
was less than 0.75 e-;x3. 
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Table XXIV. Crystal Data for (C0)3Ni(SiCl3)2 
formula: 








density, calc, g/ml, at 25°C 
crystal size, mm: 
data collcn instrum: 
orientation reflections: 
no.; range, deg: 
temp. , deg C : 
scan type: 
scan width, deg: 
data collection limits, deg: 
data collected: 
background measurements, s: 
no. unique data collected: 
data observed (I> 36r): 
number of parameters refined: 
u (Mo K alpha), mm-1: 




h 0 1 ( 1 = 2n + 1) 







0.33 x 0.40 x 1.00 
Picker FACS-1 




2 ~ 29 ~ 42.93 












data/parameter ratio: 8.9:1 
largest residual peak, e-;~3: 0.75 
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Table XXV. Average Standard Reflection Intensities Used for 


































































































aEquation of the least-squares line: y = mx + b; where m = 
-0.0001596 and b = 1.01927. 
bThe intensity of the standards are normalized, where the 
values listed in column 2 equal the respective intensities 
divided by the intensity of the first set of standards meas-
ured. 
Table XXVI. Crystal Face Dataa for (C0)3Ni(SiCl3)2 
# h k 1 ob 
1 1 1 0 2.000 
2 -1 5 0 2.000 
3 -1 1 0 2.000 
4 -1 -8 0 2.000 
5 0 2 1 4.000 
6 1 1 1 4.333 
7 1 2 1 4.000 
8 0 5 -3 4.666 
aThe number and designation of the crystal's plane faces is 
given in the first column. 
bThis column gives the distance from the crystal face to the 
crystal's center of mass in units of 0.1 mm. 
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Table XXVI I. Atomic Coordinatesa in (C0)3Ni(SiCl3)2 
Atom l0 4x 10 4y l0
4z 
Ni 6701 ( 1) 1226.1(6) 2547(2) 
Si1 4278(3) 1263(2) 3301(4) 
Si2 9133(3) 1228(2) 1776(4) 
Cl1 3548(3) 1338(2) 712(4) 
Cl2 3466(3) 1963(3) 5105(5) 
Cl3 3341(3) 527(2) 4792(5) 
Cl4 10000(3) 1252(2) -1275(5) 
Cl5 9897(3) 1932(2) 3013(7) 
Cl6 9898(3) 491(2) 2852(6) 
C1 6700(12) 538(6) 1130(17) 
C2 6745(11) 1916(6) 1262(18) 
C3 6686(10) 1183(5) 5197(18) 
01 6693(10) 140(5) 225(15) 
02 6775(8) 2361(4) 477(15) 
03 6656(10) 1173(5) 6873(14) 
aEstimated standard deviations for the fractional coordi-
nates are given in parentheses. 
Table XXVIII. Anisotropic Thermal Parametersa in (Co) 3Ni{SiC1 3 ) 2 
isotropic 
atom Bll B22 B33 B12 B13 8 23 equivalent - - - - - --
Ni 2.31(5) 3.25(6) 2.86(5) -0.01(5) -0.42(4) 0 • 08 ( 5) I 2.82 
Si 1 2.5(1) 3.9(1) 3.9(1) -0.1(1) -0.4(1) 0.0(1) 3.4 
Si 2 2.5(1) 4.5(2) 4.2(1) 0.3(1) -0.5(1) -0.1(1) 3.7 
Cl 1 4.0(1) 6.4(2) 5.4(2) 0.0(1) -1.9(1) 0.5(1) 4.9 
Cl 2 4.6(2) 6.4(2) 7.5(2) 1.1(1) -0.3(1) -2.8(2) 5.8 ......... 
.+::-
Cl 3 4.4{1) 6.3{2) 7.6{2) -1.7{1) -0.6{1) 2.7{2) 5.5 
l\J 
Cl4 5.2{2) 11.0{2) 4.7{2) 0.2{2) 1.1{1) 0.4{2) 6.5 
c1 5 4.0{2) 7.4{2) 11.2{3) -0.6(1) -1.8{2) -3.3{2) 6.4 
c1 6 4.2{2) 6.9(2) 10.2{3) 1.4{1) -1.6{2) 2.6{2) 6.1 
cl 3.8{6) 4.5(7) 4.0(6) 0.0{5) -1.0(5) -0.3(5) 4.1 
C2 3.0{5) 3.6(7) 5.6(7) 0.2{4) -1.0{5) 0.8{5) 3.9 
C3 3.3(5) 4.8(6) 4.0(6) 0.2(5) -1.1(4) 0.5(5) 3.9 
01 8.3(6) 5.2{5) 7.4{6) 0.1{4) -1.9(4) -2.3{4) 6.5 
02 5.3(5) 4.8(5) 9.9(6) -0.2(4) -1.5(4) 3.2(5) 5.8 
03 8.3(6) 9.9(7) 3.8(4) 1.1(5) -1.7(4) 0.3(5) 6.6 
aEstimated standard deviations are given in parentheses for the least 
significant digits. B .. = 4 p . . /a· *a.*, where p .. are the unitless parameters 
1] 1] 1 J 1] 
used in refinement in the form exp [-( {J11h
2 + {J22k
2 + [3331 2 + 2{J12hk + 2{J13hl 




Results and Discussion 
A computer drawing of one molecule of the compound is 
shown in Figure 20. The structure consists of discrete mol-
ecules of (C0)3Ni(SiCl3)2 where the nickel is coordinated to 
three CO ligands and two -SiCl3 groups having quasi D3h sym-
metry. The -SiCl3 groups occupy axial positions while the 
three CO's occupy equatorial positions in the slightly dis-
torted trigonal bipyramid complex. The associated bond dis-
tances and bond angles are listed in Tables XXIX and XXX, 
respectively. 
The nickel and three carbonyls form the equatorial 
plane and are planar within experimental error. The results 
of planes calculations are listed in Table XXXI. Within 
this plane, the nickel-carbon bond distance is l.80(1,2,3)i, 
similar to those found in other nickel carbonyl compounds 
(101-103). The average C-Ni-C bond angle is 120.0(5,13,19)
0 
and illustrates only a small deviation of the CO groups from 
true C3 symmetry. The average carbon-oxygen bond length is 
l.ll(l,2,2)i and the Ni-C-0 bond angle is 178(1,1,1)0 ; both 
of which are similar to those reported for other nickel-car-
bonyl complexes (101-103). 
The silicons are equidistant from the equatorial plane 
at 2.285(8,3,3)i while the average nickel-silicon bond 
length is 2.286(3,3,3)i. Additionally, the SiCl3 groups are 
bent away from C1, resulting in a Si-Ni-Si bond angle of 
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Figure 20. ORTEP drawing of (C0)3Ni(SiCl3)2. The thermal 




Table XXIX. Bond Distances in (C0)3Ni(SiCl3)2 
Atoms Distance, ~ Atoms Distance, ~ 
Ni-Si1 2.283(3) Si1-Cl3 2.041(4) 
Ni-Si2 2.289(3) Si2-Cl4 2.020(4) 
Ni-C1 1.83(1) Si2-Cl5 2.022(5) 
Ni-C2 1.78(1) Si2-Cl6 2.034(5) 
Ni-C3 1.78(1) C1-01 1.09(1) 
Si1-Cl1 2.043(3) C2-02 1.13(1) 
Si1-Cl2 2.033(6) C3-03 1.12(1) 
Table XXX. Bond Angles in (C0)3Ni(SiCl3)2 
Atoms Angle, 0 Atoms Angle, 0 
Si1-Ni-Si2 177.7(2) Ni-C1-01 177(1) 
Ni-Si1-Cl1 111.6(2) Ni-C2-02 179(2) 
Ni-Si1-Cl2 112.8(2) Ni-C3-03 178(1) 
Ni-Si1-Cl3 112.9(2) C1-Ni-C2 119.9(5) 
Ni-Si2-Cl4 112.3(2) C1-Ni-C3 118.3(5) 
Ni-Si2-Cl5 111.8(2) C2-Ni-C3 121.8(5) 
Ni-Si2-Cl6 111.4(2) Si1-Ni-C1 90.8(4) 
Cl1-Si1-Cl2 106.3(2) Si1-Ni-C2 88.6(3) 
Cl1-Si1-Cl3 106.3(2) Si1-Ni-C3 91.4(3) 
Cl2-Si1-Cl3 106.4(2) Si2-Ni-C1 90.9(4) 
Cl4-Si2-Cl5 107.1(2) Si2-Ni-C2 89.3(3) 
Cl4-Si2-Cl6 106.6(2) Si2-Ni-C3 88.9(3) 
Cl5-Si2-Cl6 107.3(2) 
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Table XXXI. Results of Mean-Planes Calculationsa,b and De-
viations of Individual Atoms in (C0)3Ni(SiCl3)2 
Atom Dev, ~ Atom Dev, ~ 
Plane A 
Ni* 0.006(6) 02* 0.00(1) 
c1* 0.00(1) 03* 0.00(1) 
c2* 0.00(1) Si1 2.288(5) 
c3* -0.01(1) Si2 -2.283(8) 
01* 0.00(1) 
aThe equations are derived from the equally weighted refine-
ment of those atoms indicated by an asterisk and are based 
upon an orthonormal coordinate system where X, Y, Z are in A 
and their directions are related to the unit cell as fol-
lows: b' = b, c' =ax b, and a' =bx (ax b). 
bEquation for the plane: 
A, 0.97278x - 0.01592y - 0.23118z = 6.3170. 
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177 . 7 ( 3 )0• The chlorines, on the other hand, show a larger 
distribution of distances from the equatorial plane with an 
average value of 3.050(9,36,79)X. 
Another feature of the structure is that the conf orma-
t ion of the chlorines in the solid state is staggered with 
respect to the carbonyls. In accord with this, the ch lo-
rines on Si1 are approximately eclipsed with the chlorines 
on Si2. 
Within the SiCl3 groups, the silicon-chlorine bond dis-
tances range from 2.019(5)X to 2.043(4).$. with an average 
value of 2.032(5,8,13).$.. They are also similar to those ob-
served in other complexes containing SiCl3 groups, for exam-
ple, Cl3SiCo(C0)4 (91). The Cl-Si-Cl and Ni-Si-Cl bond an-
gles also show uniformity with average 
106. 7(2,4,6)0 and 112.1(2,6,8)0 , respectively. 
values of 
The insignificant deviations from tetrahedral angles of 
109.5°around the silicons with the comparatively long nick-
el-s i 1 icon ( 2. 286 ~) bonds, indicate the lack of nickel to 
silicon pi back-bonding prevalent in the two structures pre-
viouly described, (h6-mesitylene)Ni(SiCl3)2 (2.194 .$.) and 
(h6-toluene)Ni(SiCl3)2 (2.154 X). A compilation of the im-
portant structural parameters is presented later in the sum-
mary sect ion. No intermolecular interact ions closer than 
the normal Van der Waals radii occur, but there an interac-
tion between C1 and the 03 of a molecule translated one unit 
cell length in the direction of -c that is close to the nor-
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mal Van der Waals radii. This interaction is consequential 
to the molecules packing together in a gear-like fashion 
with each other and is shown in the packing diagram in Fig-
ure 21. A summary of the shortest intermolecular and intra-
molecular contact distances are given in Tables XXXI I and 
XXXIII, respectively, and for comparison purposes, Table XII 
lists the accepted values of the individual atomic Van der 
Waals radii for all of the possible contacts in this mol-
ecule. 
The pattern of ligand arrangement around the nickel, 
and the observed bond distances support a bonding model pro-
posed by Rossi and Hoffman in 1975, for pentacoordinate 
transition metal complexes in general (58). A particularly 
interesting case is that, for a mixed ligand trigonal bipy-
ramid dB complex, the model predicts that the better pi ac-
ceptor ligands will occupy equatorial positions while the 
better sigma donors will prefer axial positions. 
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Figure 21. Packing diagram for {C0)3Ni{SiCl3)2. The close 
intermolecular interaction between C1 and the 03 of the rnol-





Table XXXII. Intermolecular Interactionsa in 
Atomsb Distance, ~ Atomsb Distance, ~ 
Ni--03i 3.833(9) Cl1--03i 3.48(1) 
Cl6--Cl6ii 3.692(8) C1--03i 3.22(2) 
Cl3--C1iii 3.65(1) 01--031 3.26(2) 
aThe shortest contacts of each type, in the range 2.3 to 4.0 
~, are listed. 
bThe superscript indicates the operation necessary to trans-
form the coordinates of the second atom of each pair to the 
position corresponding to the distance given. The opera-
t ions are: i = x y z-1; 11 = -x+2 -y -z+l; iii = -x+l -y 
-z+l. 
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Table XXXIII. Intramolecular Interactionsa in 
Atoms Distance, x Atoms Distance, ~ 
Ni--Cl5 3.573(5) Cl4--Cl5 3.251(6) 
Ni--03 2.90(1) Cl1--C2 3.47(1) 
Si1--C2 2.86(1) Cl5--02 3.47(1) 
Si1--02 3.66(1) C1--C3 3.10(2) 
aThe shortest contacts of each type, in the range 2.3 to 4.0 
~, are listed. 
THE STRUCTURE OF 
Trans-Bis(Tetrahydrothiophene)Bis(Pentafluorophenyl)Ni(II) 
Experimental 
The compound (H9C4S)2Ni(CGF5)2, was synthesized upon 
treatment of (h6-arene)Ni(CGF5)2 with SC4H9 (THT) at 23° C 
and was first synthesized by M. Brezinski in an attempt to 
further characterize the reactivity of arene ML2 complexes 
toward neutral nucleophilic reagents (51). Solutions of the 
compound are air and water sensitive, decomposing completely 
after several hours of exposure to the atmosphere. Translu-
cent, amber crystals were obtained after slowly stripping 
off excess toluene and THT from the reaction mixture. The 
crystals exhibited sensitivity to the atmosphere, which be-
came visible after roughly one hour of exposure, when they 
then acquired a bright yellow crust. 
The density was determined by the method of crystal 
suspension in an equally dense solvent. A crystal was 
placed in a beaker, whereupon, CCl4 and CH2Br2 were added 
seperately to the beaker until the crystal was suspended. 
This solution was then transferred to a preweighed 10 ml 
volumetric flask and weighed. The experimental density was 
then determined to be: 




A crystal with the ~eometry of a flat hexagonal prism 
was wedged into a thin-walled, glass capillary under aerobic 
conditions and sealed. An illustration of this crystal, 
with its dimensions, is shown in Figure 22. No visible 
signs of decomposition were observed throughout the entire 
investigation of this crystal. The crystal was examined un-
der the optical polarizer as a preliminary check of quality 
before undertaking the x-ray analysis. It was observed to 
cancel 1 ight sharply, and thus, considered to be of good 
quality. Further preliminary investigation revealed system-
atic absences on Weisenberg and precession photographs. 
These absences occured when the following criteria were met: 
1. All ref le ct ions with indices h 0 1 with 1 = 2n + 1 
were absent, and 
2. All reflections with indices 0 k 0 with k = 2n + 1 
were absent. 
These absences, when considered with the observed symmetry 
of the photographs, and the lattice constants led to the de-
termination of space group P21/c (no. 14 (70)). The lattice 
constants were determined from 30 reflections centered in 
the range 31° ~ 29 ~ 36° using Mo K alpha (A= 0. 7107 ~) radi-
ation at 23°C. They are: 
a = 10.698(3)X 
b = ll.246(3)X 
c = 9.561(2)X 
(3 = 106.78(2) 0 
157 
Figure 22. Shape and dimensions of the crystal used to de-
termine the structure of (THT)2Ni(C6F5)2. The crystal was 
mounted such that the goniometer head position would be at 
the right center of the diagram with the g 1 ass cap i 11 a r y 






















This unit cell with Z = 2 contains two molecules of 
(H9C4S)2Ni(C6F5)2 and has a calculated density of: 
densitYcalc = 1.716 g/ml at 23°C (42) 
A summary of important crystallographic data and other per-
tinent experimental information is given in Table XXXIV. 
Intensity data were collected on a Picker FACS-1 dif-
fractometer, using Mo K alpha radiation ( \. = 0. 7107 ~), in 
the range 28 ~ 60.40°. A scan width of 1.5° in 28 was used 
and the instrument scanned at the rate of 1.0/min. Adjust-
ments to the scan width for spectral dispersion were made 
automatically by incorporating the Mo K alpha dispersion 
factor, 0.692. Twenty second, stationary background counts 
were measured at the extremes of each scan and a set of 
three standard reflections monitored every 100 data through-
out data collection remained constant. The intensity data 
were reduced to a set of IF0 1 's according to the equation: 
I F 0 I = ( I hk 1 I ( L p) ) 1 I 2 ( 4 3 ) 
The data used to calculate equivalent intensities for re-
flections that exceeded 10,000 cps were those obtained from 
the crystal used in determing the structure of 
(h6-mesitylene)Ni(SiCl3)2. This data is given in Table III. 
Standard deviations were calculated using the equation: 
(44) 
where the terms have been described previously. Of the 3255 
unique data collected, some 1972, where I > 361, were con-
sidered observed and utilized in the solution and refinement 







A Patterson synthesis (72) was used in determining the 
atomic position of the nickel. Consideration of the unit 
cell volume and the experimental density required the nickel 
to reside on a crystallographic inversion center. The asym-
metric unit of structure was then determined to consist of a 
half molecule. Fourier techniques (72) were subsequently 
used to locate the remaining atoms in the asymmetric unit. 
The structure was initially subjected to full-matrix iso-
tropic refinement. This was followed by full-matrix, aniso-
tropic refinement of all non-hydrogen atoms by the method of 
least-squares (73). The function minimized was: 
D = 2 Whk 1 I I F 0 I - I kF c I I 2 
h k I 
(45) 
A disorder problem with the THT ring was suspected at this 
time, whereupon, analysis of a difference synthesis revealed 
two positions for each of the terminal carbons on the THT 
ring. As a result of this, two positions for the atoms, Ca 
and Cg, were determined and assigned half occupancy in fur-
ther refinement. Equivalent positions for the slightly dis-
ordered sulfur and two carbons, C7 and C10, were not re-
solved so their singular position coordinates were taken as 
those determined from the Fourier map. This configuration 
of atoms was then subjected to full-matrix, anisotropic re-
finement of all non-hydrogen atoms. The hydrogen positions 
were not located or calculated because the corresponding 
carbon positions were to crude. Neutral atom scattering 
factors (77) were used for all atoms and anomalous disper-
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sion corrections (78) were applied for the nickel, sulfur, 
and fluorines. This refinement converged with R = 0.058, Rw 
= 0.072, and GOF = 4.0. 
At this point, absorption corrections (71) were applied 
to the intensity data, as previously described. The linear 
absorption coefficient was calculated (70) to be: 
u = 1.159 mm- 1 (46) 
for Mo K alpha radiation. The data used in the calculation 
of absorption corrections are given in Table XXXV. The 
transmission factors ranged from 0.8060 to 0.8496. The ab-
sorption corrected data (ABSCOR) were then used in further 
refinement of the structural model using three different 
weighting schemes. The weighting schemes have the effect of 
changing the value of Whkl in the following equation: 
D = 2 (47) 
h kl 
The weighting schemes chosen are listed below: 
1. Unit weights; where w is assigned a value of one, 
2. Statisical weights; where w = 1/62 and 6 is calculat-
ed from equation (44}, and 
3 
3. Empirical weights; where w = 2 
0 
as previously described. 
These refinements converged with R values listed in Table 
XXXVI with no significant change in any of the structural 
parameters between cycles. The remaining discussion will be 
concerned with the refinement utilizing empirical weights 
(EMPWTS), although all of the refinements are valid. A fi-
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nal difference synthesis revealed the largest residual elec-
tron density of 0.47 e-;~3 in the region close to the nick-
el, while a typical carbon had an electron density of rough-
ly 5.5 e-;~3 in this structure. The absolute value of the 
most negative residual electron density peak was less than 
0.47 e-;~3. Atomic coordinates and thermal parameters for 
this refinement are listed in Tables XXXVII and XXXVIII, re-
spectively, and the final structure factors are given in Ap-
pendix D. 
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Table XXXIV. Crystal Data for (THT)2Ni(C6F5)2 
formula weight, amu: 569.17 
space group: P21/c 
systematic absences: h 0 1 ( 1 = 2n + 1) 
0 k 0 (k = 2n + 1) 
a, X 10.698(3) 
b, A 11.246(3) 
c, x 9.561(2) 
p, deg 106.78(2) 
z 2 
density, calc, g/ml, at 23°C 
density, exp, g/ml, at 23°C 
crystal size, mm: 
data collcn instrum: 
orientation reflections: 
no.; range, deg: 
temp., deg C: 
scan type: 
scan width, deg: 
data collection limits: 
data colected: 
background measurements, s: 
no. unique data collected: 
data observed (I> 3crr): 
number of parameters refined: 
u (Mo K alpha), mm-1: 
1. 719 
1.716(8) 
0.267 x 0.383 x 0.483 
Picker FACS-1 




2°~ 28 ~ 60.40° 







range of transmission factors: 0.8060 0.8496 
weighting scheme: empirical weights 
R 0.052 
Rw 0.073 
GOF 1. 5 
data/parameter ratio: 11.6:1 
largest residual peak, e-;.&.3: 0.47 
# h k 1 ob 
1 -1 0 0 1. 335 
2 1 0 0 1. 335 
3 1 6 -6 1. 915 
4 0 -1 -1 2.415 
5 -1 -20 -1 2.165 
6 -1 -6 6 1. 915 
7 0 1 1 2.415 
8 1 20 -1 2.165 
aThe number and designation of the crystal's plane faces is 
given in the first column. 
bThis column gives the distance from the crystal face to the 
crystal's center of mass in units of 0.1 mm. 
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Table XXXVI. Summary of Quality Indicators for the Refine-
ment of (THT)2Ni(C6F5)2 Using Three Different Weighting 
Schemes 
ABSCOR WEIGHTING R ~ GOF 
No l/o2 0.058 0.072 4.0 
Yes unit 0.053 0.064 7.3 
Yes l/o2 0.057 0.072 4.0 
Yes EMPWTS 0.052 0.073 1. 5 
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Table XXXVII. Atomic Coordinatesa in (H9C4S)2Ni(C6F5)2 
Atom l0 4x 10 4y l0
4 z 
Ni 5000 5000 5000 
s 4009(1) 3712(1) 3318(1) 
S' 5991(1) 6288(1) 6682(1) 
C1 3381(4) 5593(4) 5286(5) 
C1' 6619(4) 4407(4) 4714(5) 
C2 2700(4) 5014(4) 6110(4) 
C2' 7300(4) 4986(4) 3890(4) 
C3 1548(41) 5419(5) 6302(5) 
C3' 8452(4) 4581(5) 3698(5) 
C4 1021(4) 6460(5) 5624(5) 
C4' 8979(4) 3540(5) 4376(5) 
C5 1639(4) 7069(4) 4783(5) 
C5' 8361(4) 2931(4) 5217(5) 
C6 2792(4) 6335(4) 4631(5) 
C6' 7208(4) 3665(4) 5369(5) 
F2 3168(3) 3976(3) 6769(3) 
F2' 6832(3) 6024(3) 3231(3) 
F3 926(3) 4808(3) 7102(3) 
F3' 9074(3) 5192(3) 2898(3) 
F4 -128(3) 6872(4) 5775(4) 
F4' 10128(3) 3128(4) 4225(4) 
F5 1108(3) 8073(3) 4098(4) 
F5' 8892(3) 1927(3) 5902(4) 
F6 3364(3) 7270(3) 3773(4) 
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F6' 6636(3) 2730(3) 6227(4) 
C7 2256(5) 3864(7) 2539(7) 
C7' 7744(5) 6136(7) 7461(7) 
C8A 1976(23) 4569(20) 1319(33) 
C8A 1 8024(23) 5431(20) 8686(33) 
c8a 2098(24) 4425(40) 925(32) 
c8a' 7902(24) 5575(40) 9005(32) 
C9A 3157(30) 4624(28) 546(33) 
C9A' 6843(30) 5376(28) 9454(33) 
C9a 2973(29) 4094(25) 499(20) 
C9a' 7027(29) 5906(25) 9501(20) 
C10 4340(6) 4094(9) 1615(7) 
C10' 5660(6) 5906(9) 8385(7) 
aEstirnated standard deviations for the fractional coordi-
nates are given in parentheses. 
Table XXXVIII. Anisotropic Thermal Parametersa in (H8c 4s) 2Ni(C6F5 ) 2 
isotropic 
atom Bll B22 B33 B12 B13 B23 equivalent -
Ni 2.87(3) 4.28(3) 3.69(3) 0.06(3) 1.13(2) 0.11(3) 3.51 
s 4.34(5) 5.42(6) 4.75(5) -0.45(4) 0.71(4) -0.61(5) 4.88 
F2 6.1(2) 5.0(1) 6.2(1) 0.4(1) 2.3(1) 1.6(1) 5.5 
F3 5.0(1) 8.0(2) 5.3(1) -1.4(1) 2.6(1) 0.1(1) 5.4 
F4 4.1(1) 9.3(2) 7.6(2) 0.9(1) 2.5(1) -0.6(2) 6.2 I--' 
CJ) 
F5 5.9(2) 6.3(2) 7.8(2) 2.0(1) 1.7(1) 1.8(1) 6.3 
co 
F6 5.3(1) 6.4(2) 7.4(2) 0.1(1) 2.8(1) 2.5(1) 5.7 
cl 3.1(2) 4.1(2) 3.9(2) -0.1(1) 1.1(1) -0.1(1) 3.1 
C2 3.7(1) 4.3(2) 3.7(2) -0.3(2) 0.9(1) 0.0(2) 3.9 
C3 3.5(2) 5.6(2) 3.4(2) -1.1(2) 1.2(1) -0.7(2) 3.9 
C4 3.2(2) 5.9(2) 4.4(2) 0.2(2) 1.0(1) -0.9(2) 4.3 
C5 3.7(2) 4.7(2} 4.8(2) 0.5(2) 0.8(2) 0.3(2) 4.4 
c6 3.6(2) 4.6(2) 4.6(2) -0.6(2) 1.4(1) 0.3(2) 4.2 
C7 3.6(2) 10.0(4) 5.6(3) -0.8{2) 1.2{2) -1.4{3) 5.8 
C8A 3.9(6) 7.6(8) 11.1(17) 0.7(5) 3.4(8) 1.9(9) 
6.4 
C8B 3.6(7) 30.0(37 6.5(9) 2.2(12) 0.7(7) 
8.4(15) 7.7 
C9A 5.9(9) 12.7(22) 9.6(14) 0.6(12) 2.9(9) 
4.8(14) 8.1 
C9B 7.5(11) 10.6(16) 3.4(5) -1.3(10) 0.3(5) 
-0.5(8) 6.6 
ClO 4.6(2) 15.4(7) 5.1(3) -0.4(3) 2.0(2) -2.3(3) 
6.7 
aEstimated standard deviations are given in parentheses for the least 
significant digits. Bij = 4 {Jij/ai*aj*' where pij are the unitless parameters 
used in refinement in the form exp [ -( p11h 2 + p22k 2 + p331 2 + 2 P12hk + 2 p13hl 





Results and Discussion 
The structure consists of discrete molecules of 
(HaC4S)2Ni(C6F5)2, where the nickel is coordinated to two 
SC4Ha (THT) groups through sulfur atoms, and two -C6F5 
groups through carbon atoms. The crystallographic symmetry 
requires the atoms within the coordination sphere to be pla-
nar and the two different types of ligands to adopt a trans-
configuration. The coplanar atoms are Ni, S, S', C1, and 
C1', where the prime notation indicates those atoms related 
by the center of inversion. This plane will hereafter be 
referred to as the coordination plane. A computer drawing 
of one molecule of the compound is shown in Figure 23. The 
associated bond distances and bond angles for the asymmetric 
unit are listed in Tables XXXIX and XL, respectively. 
The two -C6F5 groups are structurally equivalent and 
have a trans- configuration around the nickel with a nickel-
carbon bond distance of l.948(4)X. The THT groups are also 
equivalent by symmetry and are trans- to each other with a 
nickel-sulfur bond distance of 2.196(3)~. The symmetry 
around the nickel does not require square-planar geometry 
and the molecule does not adopt this. Instead, it is planar 





S-Ni-C1 and S'-Ni-C1, respectively. Nonetheless, the geom-
etry is close enough to square planar that the bonding can 
be interpreted as such. 
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Figure 23. ORTEP drawing of (THT)2Ni(CGF5)2. The molecule 
is shown with only one conformation of the THT ring. The 
asymmetric unit of structure is one half molecule and the 
prime notation is used to indicate the symmetry related at-
oms. The thermal ellipsoids are represented at 50% prob-
ability and the hydrogen atoms are not shown. 
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Atoms Distance, ~ Atoms Distance, ~ 
Ni-S 2.196(3) C5-F5 1.346(6) 
Ni-C1 1.948(4) C6-F6 1.359(5) 
C1-C6 1.391(6 S-C7 1.815(5) 
C1-C2 1.381(6) S-C10 1.815(5) 
C2-C3 1.375(6) C7-C9A 1.370(26) 
C3-C4 1.378(7) C7-C9a 1.569(28) 
C4-C5 1.363(7) C9A-c9B 1.589(39) 
C5-C6 1.373(6) C9a-C9A 1.342(40) 
C2-F2 1.352(5) C9A-C10 1.501(31) 
C3-F3 1.340(5) C9a-C10 1.541(26) 
C4-F4 1.360(5) 
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Atoms Angle, 0 Atoms Angle, 0 
S-Ni-C1 93.9(1) C5-C4-F4 119.9(5) 
Ni-S-C7 117.5(2) C4-C5-F5 120.0(4) 
Ni-S-C10 108.8(3) C6-C5-F5 120.8(4) 
C6-C1-C2 114.2(4) C5-C6-F6 116.9(4) 
C1-C2-C3 124.1(4) C1-C6-F6 119.3(4) 
C2-C3-C4 118.7(4) C10-S-C7 93.2(3) 
C3-C4-C5 120.2(4) S-C7-C9A 110(1) 
C4-C5-C6 119.1(4) S-C7-C9a 104(1) 
C5-C6-C1 123.8(4) C7-C9A-c9B 102(2) 
C1-C2-F2 119.2(4) C7-C9a-C9A 120(2) 
C3-C2-F2 116.7(4) C9A-C9B-C10 107(2) 
C2-C3-F3 121.2(4) C9B-C9A-C10 114(2) 
C4-C3-F3 120.1(4) C9A-C10-S 111(1) 
C3-C4-F4 120.0(4) C9B-C10-S 103(1) 
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The relationship between structure and bonding in tet-
racoordinate d 8 complexes has been studied extensively, the 
results of which are presented in most inorganic texts 
( 5 9b) . Some of the important generalizations derived from 
those studies will now be examined to ascertain the bonding 
There are 
three possible geometries for ML4 complexes in general, de-
pending on the number of like ligands. For the case when 
all of the ligands are the same, complexes of Td (tetrahe-
dral), D2d (distorted tetrahedral), or D4h (square-planar) 
symmetry (geometry) can be formed. Strictly speaking, none 
of these symmetries can be achieved in (THT)2Ni(CGF5)2 al-
though all of the associated geometries are possible. It is 
therefore, advantageous to use the symmetry notation indis-
criminantly in the present case because it allows for easier 
comparisons between the results obtained for the ML4 com-
plexes in general, and the discussion applying those results 
to the present ML2L2' complex. The formation of Td or D2a 
complexes is likely, in the da case, for ligands that weakly 
interact with the metal ion because of intrinsically weak 
M-L bonds, or because of steric requirements imposed by 
bulky ligands (59c). In the present case, the ligands are 
moderately bulky and could contribute to the overall geom-
etry of the complex. This seems to be of minor importance, 
however, in (THT)2Ni(CGF5)2, since the ligands adopt confor-
mations where these interactions are minimal, leaving the 
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dominant factor governing Ta versus D2a versus D4h (planar) 
geometry being the strength of the M-L bond. Additionally, 
more basic or less sterically hindered ligands will prefer 
to bind the metal with a planar geometry (59c). In view of 
these considerations, the structural parameters obtained for 
(THT)2Ni(C6F5)2 are consistent with and support a moderately 
strong bonding interaction between the nickel to THT, and 
the nickel to -C6F5. The need to incorporate pi back-bond-
ing seems to be negligible in the present case, as nickel 
forms all of the above geometries with sterically unhindered 
ligands that have various pi back-bonding capabilities. For 
example, Ni(C0)4 is Ta, Ni(Cl)4- 2 is D2a, and Ni(CN)4- 2 is 
D4h (59d). 
The relevance of these results is more apparent when 
considering the formally five-coordinate complex (h6-tol-
uene)Ni (C6F5) 2, where pi back-bonding is believed to occur 
between the nickel and -C6F5 groups. In (h6-toluene)-
Ni (CGF5) 2, the Ni-C6F5 bond distance is 1.891(4)~ (28), con-
siderably shorter than 1.948(4)~ observed in the less steri-
By way of conclu-
sion then, these results help establish a Ni-C6F5 bond 
distance with primarily sigma only contributions that fur-
ther substantiate the pi interaction in 
Furthermore, it reinforces the fact 
that the -C6F5 1 igand has the abi 1 i ty to interact with a 
transition metal, forming sigma only, or sigma and pi bonds. 
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Interestingly, similar results were obtained for the com-
pound trans-(F5C6)2Ni(PPh2Me)3 (104) where the Ni-C6F5 bond 
distance is 1.939(3)~. Additionally, an even longer Ni-CGF5 
bond distance of 1. 978 ( 10 )~ was reported for the compound 
trans-(MePh2P) 2Ni (C6F5) (C6Cl5) ( 105, 106), where it is evi-
dent that the -C6Cl5 ligand has a destabilizing effect on 
the Ni-C6F5 bond. 
Within the -C6F5 group, the carbon-carbon bond distanc-
es are 1.377(7,7,14)~ and the carbon-fluorine bond distances 
are 1.351(6,7,11)~. The carbons in the -C6F5 ring are pla-
nar with the maximum deviation from the least-squares plane 
containing carbons 1-6 resulting from C2 being displaced 
0.004(4)~ from the plane. The fluorines, however, are all 
displaced from the ring carbon plane 0.023(4,7,10)~ in the 
same direction relative to the plane. A rough approximation 
to the conformation of the -C6F5 plane, places it perpendic-
ular to the Ni-S and Ni-S' bonds. The actual angle is 99.6~ 
The fluorines are displaced from the six carbon plane in the 
direction of, and roughly parallel to the nickel-sulfur 
bond. This is analogous to the fluorines being bent away 
from the nearest THT group. Results of the planes calcula-
tions are shown in Table XLI. 
The carbon-carbon bond distances in the THT ligands are 
not very reliable because of the disorder problem encoun-
tered in the refinement. Their values range from 1.34(4)~ 
to 1.59(4)~ when considering both of the conformations shown 
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in Figure 24, while the two sulfur-carbon bond distances are 
equal at 1. 815 ( 7, 0, 0) ~. The two internal conformations of 
the THT ring are shown in Figure 24. The least-squares 
plane of the SC4H9 1 igand is shown and is based on the 
equally weighted refinement of the atoms S, C7, CaA, C9B, 
C9A, C9B, C10 and carries the label THT plane. This def ini-
tion will become useful in describing the overall ligand 
conformations in the complex and will be discussed later. 
The symmetry requirements previously discussed for S 
and C1 place no further restictions on the SC4H9 and -C6F5 
groups. The geometry of the ligands can be seen by refer-
ring to Figure 25, where five planes are shown to help il-
lustrate the ligand conformations. In the figure, circles 
represent atoms, those that are completely shaded represent 
atoms lying above the coordination plane while those not 
shaded, are atoms below. The square points represent posi-
tions of pseudo-atoms which are not real but were calculated 
to serve as reference points to aid in describing the ligand 
conformations. 
The coordination plane is labeled in Figure 25 and con-
tains the real atoms Ni, S, S', C1, and C1'. The point PC4, 
was calculated to lie on the line passing through Ni and C1 
and extending 2.811 ~ from C1. This distance corresponds to 
the true distance between C1 and C4. From this calculation, 
it is seen that C4 is displaced slightly from the coordina-
tion plane, as shown. The C6F5 plane is also shown to be 
rotated out of the coordination plane 99.6°around an axis 
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Figure 24. Conformations of the H9C4S ligands in 
(H9C4S)2Ni(C5F5)2. Carbons 8 and 9 are disordered and the 
dashed and solid lines to them from carbons 7 and 10 repre-
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containing C1 and C4. The remaining planes in Figure 25 il-
lustrate the conformation of the THT ring relative to the 
molecule. Plane A was calculated to be perpendicular to the 
coordination plane and colinear with the nickel-sulfur bond. 
The points that define plane A are Ni, S, and PNi, where PNi 
was calculated to lie on a line perpendicular to the coordi-
nation plane and passing through Ni. 
Plane B is defined by the points S, PS, and CA. Here, 
CA is the midpoint of the Cg-Cg bond and PS was calculated 
to lie on a line perpendicular to the coordination plane and 
passing through S. The angle between planes A and B, there-
fore, represents the sideways rotation of the THT ring, par-
ellel to the coordination plane, around the point S. The 
angle between planes A and B is 33.9°and corresponds to the 
displacement of CA (the midpoint of the C9-C9 bond) from 
plane A by 0.87 ~. 
The orientation of the THT ring can now be defined in 
terms of three ope rat ions. Assume, at first, that the 
points Ni, S, and CA are coplanar with plane A. The THT 
plane is rotated 45.4°up and out of the coordination plane 
in a clockwise fashion (if the rotation is veiwed along the 
sulfur-to-nickel bond). Secondly, the THT ring is rotated 
from this position 46.5°around the line segment containing S 
and CA. Thirdly, the terminal end of the THT ring is dis-




A packing analysis showed no intermolecular interac-
tions closer than the normal Van der Waals radii. There are 
no serious intramolecular interactions either. The shortest 
contacts of each type are listed in Tables XLII and XLIII, 
respectively, while Table XII lists the normal Van der Waals 
radii used in the assessment. A packing diagram is included 
in Figure 26 that shows the relative positions of the mol-
ecules in the unit cell. 
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Table XLI. Results of Mean-Planes Calculationsa,b and Devi-

































































































































PNi * 0.000(2) C10 -0.790(7) 
Ni* 0.000(2) PS 0.000(7) 
s* 0.000(2) PCP 1.418(7) 
C7 1.567(6) CA 0.875(71) 
Plane J 
s* 0.000(2) C9A -0.795(33) 
CA* 0.000(7) C9a -0.577(31) 
PCP* 0.000(7) C10 -1.327(7) 
C7 1.310(6) PCA 0.193(7) 
C9A 0.830(26) PS -0.887(7) 
C9a 0.543(28) Ni -0.202(2) 
Plane K 
ps* 0.000(9) C10 -0.983(8) 
s* 0.000(2) PCA -1.169(9) 
CA* 0.000(9) PCP 1.448(9) 
C7 0.831(7) 
Angles between the planes 
Planes Angle, 0 Planes Angle,
0 
A-B 61. 3 D-E 54.9 
A-C 80.4 D-F 35.2 
A-E 1. i E-F 90.0 
A-6 90.0 G-H 88.5 
A-G 66.7 G-I 23.3 
A-H 90.0 G-J 6.1 
188 
A-K 90.0 G-K 40.4 
B-G 83.9 H-I 77.4 
B-H 7.2 H-J 85.4 
B-I 71.2 H-K 48.1 
B-K 43.7 I-J 26.9 
C-D 44.8 I-K 33.9 
C-E 80.4 J-K 46.5 
C-F 9.7 
aThe equations are derived from the equally weighted refine-
ment of those atoms indicated by an asterisk and are based 
upon an orthonormal coordinate system where X, Y, Z are in X 
and their directions are related to the unit cell as fol-
lows: b' = b, c' =ax b, and a' =bx (ax b). 
bEquations for the planes: 
A, 0.15185x + 0.68992y - 0.70778z = 1.24261; 
B, 0.01217x - 0.96563y - 0.25965z = -4.77861; 
C,-0.28925x - 0.51933y - 0.80414z = -7.77791; 
D,-0.36128x - 0.91868y - 0.15972z = -7.33063; 
E, 0.17039x + 0.68295y - 0.71032z = 1.22646; 
F,-0.33490x - 0.6377ly - 0.69366z = -8.08989; 
G, 0.93286x - 0.00074y - 0.36024z = 2.04944; 
H,-0.09586x - 0.94284y - 0.31916z = -5.16654; 
I, 0.95047x - 0.29836y - 0.08707z = 1.69610; 
J, 0.93968x + 0.10063y - 0.32690z = 2.59690; 
K, 0.63652x - 0.61594y - 0.46418z = -1.83404. 
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aThe shortest contacts of each type, in the range 2.3 to 4.0 
~, are listed. 
bThe superscript indicates the operation necessary to trans-
form the coordinates of the second atom of each pair to the 
position corresponding to the 'distance given. The opera-
tions are: i = x -y+l/2 z-1/2; ii = -x+l y+l/2 -z+l/2; iii 
= x -y+3/2 z+l/2; 
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Table XLIII. Intramolecular Interactionsa in 
(H9C4S)2Ni(C6F5)2 
Atoms Distance, ~ Atoms 
Ni--F6 3.126(3) F5--F6 
Ni--C6 2.933(5) F2--C3 






aThe shortest contacts of each type, in the range 2.3 to 4.0 
~, are listed. 
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Figure 26. Packing diagram for (THT)Ni(CGF5)2. Five of the 
symmetry related molecules of the compound are shown but 
only two exist per unit cell. 





The compound tetraethylarnrnoniurn (h5-cyclopentadienyl)-
bis(pentaflorophenyl)nickelate(-l) forms upon treatment of 
(h6-arene)Ni(CGF5)2 with thaliurn cyclopentadienide at -78°C, 
followed by room temperature cation exchange with Et4NI and 
was first synthesized by M. Brezinski (51). The compound is 
the first of its kind ever to be synthesized and represents 
a new class of organometallic compound, where the uniqueness 
sterns from it being the only example of a (h5-Cp)NiL2- anion 
containing two ligands bound to the nickel by other than co-
ordinate covalent bonds. Solutions of the compound exhibit 
no significant sensitivity to the atmosphere and in the 
crystalline state, it is air stable. It forms translucent, 
dark, yellow-green crystals that melt at 149.5°C under am-
bient conditions, with no decomposition. Crystals used in 
the x-ray analysis were obtained by slow diffusion of pen-
tane into a THF solution of the compound. 
The preliminary investigation included determining the 
experimental density and the suitability of the crystals for 
- 193 -
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x-ray analysis. The density was determined by the method of 
crystal suspension in an equally dense solvent, as previous-
ly described. The solvents used were CCl4 and cyclohexane 
and the resulting density was determined to be: 
densitYexp = 1.519(6) g/ml at 23°C (41) 
Several cystals were wedged into 0.5 mm, thin-walled, glass 
capillaries in air and sealed. One of these, with the shape 
of a fairly equidimensional trapezoid was selected for fur-
ther analysis. Figure 27 shows the general shape and dimen-
sions of this crystal. Examination of the crystal under the 
optical polarizer showed that it cancelled light sharply and 
was of good quality. Weisenberg and precession photographs 
revealed no systematic absences, reducing the space group 
possibilities to those in the triclinic class. The space 
to determine the lattice constants at 23°C. 
a = 14.306(2)~ 
b = 8.8938(1)~ 
c = 10.599(2)~ 
a= 96.51(1) 0 
fJ = 106.88(1) 0 
Y= 90.61(1) 0 
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Figure 27. Shape and dimensions of the crystal used to de-
termine the structure of [(h5-C5H5)Ni (CGF5) 2] [Et4N J . The 
crystal was mounted such that the goniometer head would be 
positioned at the left center of the drawing with the glass 


















This unit cell contains two molecules of [(h5-cp)Ni(CGF5)2] 
[(Et4N)], where Cp is cyclopentadienyl and Et is ethyl, and 
has a calculated density of: 
densitYcalc = 1.517 g/ml at 23°C (42) 
A summary of important crystallographic data and other basic 
information is given in Table XLIV. 
Intensity data were collected on a Picker FACS-1 dif-
fractometer using Mo K radiation (A= 0. 7107 ~) in the range 
two theta less than 54.86° at 23°C. A two theta scan width 
of 1.25°, adjusted for spectral dispersion, was used while 
the instrument scanned at a rate of t/min. Background meas-
urements of 20 seconds duration were made at the extremes of 
each scan immediately following the scan. A set of three 
standard reflections were monitored every 100 data and re-
mained constant throughout data collection. 
The intensity data were reduced to a set of IF0 1 's ac-
cording to the following equation: 
IFol = ( Ihkll (Lp) >112 (43) 
The data used to calculate the attenuator ratios for ref lec-
t ions that exceeded 10,000 cps are listed in Table XLV along 
with the values of the ratios obtained. Standard deviations 
were calculated from the equation: 
6F = (c + k2B(0.02I) 2/4 1Fol 2 (Lp)2 )1/2 (44) 
where the terms have been defined previously. There were 
5871 independent data collected. Of these, some 4090 having 
I > 36r were taken as observed and utilized in the structure 
determination and refinement. 
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Patterson and Fourier techniques (72) were used to 
locate all non-hydrogen atoms in the asymmetric unit of 
structure. The asymmetric unit contains a discrete anion of 
[(h5-Cp)Ni(C6F5)2]- and one half of two [(Et4N)]+ cations 
that reside on crystallographically independent centers of 
inversion. Full-matrix isotropic refinement, as described 
previously, was followed by a difference synthesis which re-
vealed that the [(Et4N)] + cations were disordered and two 
distinct conformations existed with equal probability for 
each of them. The disordered atoms were assigned the appro-
priate occupancy factors (N = 1/2, C19, C20, C22, C24 = 1 
and C19A, C19a, C21A1 C21A1 C23Ar C23a, C25A, C25a = 1/2), 
whereupon all of the non-hydrogen atoms were again subjected 
to least-squares refinement. What were believed to be hy-
drogen atoms on the C5H5 group and methylene hydrogens on 
the [Et4N]+ groups were located from another difference 
synthesis (72) but did not refine in a sensible manner. Hy-
drogen atom positions for the C5H5 moiety were then calcu-
lated to lie 0.95 X distance, directed away from the five 
carbon r i ng ( 9 2 ) . These atoms were included in further 
structure factor calculations with thermal parameters fixed 
at 9.0 ~2, but not refined with the rest of the structure. 
Neutral atom scattering factors (77) were used for all atoms 
and anomalous dispersion corrections (78) were applied for 
the nickel and fluorines. The refinement procedure contin-
ued, now using the block diagonal refinement program (74) 
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REFINE, because of its greater parameter capacity. This re-
finement converged with R = 0.059, Rw = 0.074, and GOF = 
4.23. 
Absorption corrections were then applied to the inten-
sity data (71) as described previously. The linear absorp-
tion coefficient was calculated (70) to be: 
u = 0.8479 mrn- 1 (45) 
for Mo radiation. The data used in the calculation of ab-
sorption corrections are given in Table XLVI. The transmis-
sion factors ranged from 0.83597 to 0.87281. This data was 
then used in further refinement, incorporating empirical 
weights, which converged yielding R = 0.054, Rw = 0.080, and 
GOF = 1.49 with no significant change in any of the struc-
tural parameters. The largest change in any of the struc-
tural parameters between the refinements was less than 1 
esd. 
A final difference synthesis revealed the largest resi-
dual electron density of 0.49 e-;~3 in the region close to 
the disordered carbon C21B· The absolute value of the most 
negative residual electron density peak for this structure 
was less than 0.49 e-;x3. The electron density of a typical 
carbon in this structure was roughly 5.5 e-;~3 . 
The final atomic coordinates and thermal parameters for 
this refinement are given in Tables XLVII and XLVIII respec-
tively, and the final structure factors are listed in Appen-
dix E. 
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Table XLIV. Crystal Data for [(h5-cp)Ni(C6F5)2J [(H5C2)4N] 
formula: 










density, calc, g/ml, at 23°C 
density, exp, g/ml, at 23°C 
crystal size, mm: 
data collcn instrum: 
orientation reflections: 
no.; range, deg: 
temp., deg C: 
scan type: 
scan width, deg: 
data collection limits: 
data colected: 
background measurements, s: 
no. unique data collected: 
data observed (I> 3~r): 














0.37 x 0.40 x 0.42 
Picker FACS-1 




2 ~ 29 ~ 54.86 






u (Mo K alpha), rnrn-1: 0.8479 
Ii 
i ' 
range of transmission factors: 0.83597 
0.87281 





data/parameter ratio: 11.6:1 













Table XLV. Summary of Data Used to Calculate Attenuator Ra-
tiosa for [(h5-C5H5)Ni(C6F5)21 [(H5C2)4N] 
refection 
indices 
h k 1 
5 2 -2 
5 2 -2 
7 -2 -3 
7 -2 -3 
7 -2 -3 
0 -3 -4 
0 -3 -4 
0 -3 -4 
3 -2 -2 
3 -2 -2 
3 -2 -2 
2 2 3 
2 2 3 
2 2 3 
0 -3 2 
0 -3 2 
0 -3 2 
2 2 -2 
2 2 -2 
2 2 -2 
























average value of 























4 -3 -2 2 1367 
4 -3 -2 3 436 
0 -2 3 2 3576 
0 -2 3 3 1126 
0 -2 3 4 425 
2 0 -1 2 5181 
2 0 -1 3 1650 
2 0 -1 4 606 
0 -2 2 3 4163 
0 -2 2 4 1546 
aAttenuator ratios are: 
OA/l. 000 lA/2.797 2A/8.601 3A/27.066 4A/72.753 
Table XLVI. 
















k 1 ob 
0 1 1.833 
0 -1 1.833 
3 3 2.000 
-8 9 2.080 
-7 -1 2.000 
1 1 2.080 
aThe number of faces and their designation is given in col-
umn 1. 
bThis column gives the distance from the crystal face to the 
crystal's center of mass in units of 0.1 mm. 
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Table XLVII. Atomic Coordinatesa in [(h5-C5H5)Ni(C6F5)2J 
[ (H5C2) 4N] 
Atom l0 4x 10
4y 10 4z 
Ni 2036.9(4) 4539.7(6) 2140.7(5) 
F2 2299(2) 2820(3) -490(3) 
F3 2303(3) 3847(4) -2755(3) 
F4 2073(3) 6801(4) -3059(3) 
F5 1785(2) 8747(3) -1041(3) 
F6 1767(2) 7767(3) 1235(3) 
F9 4167(2) 4031(4) 2060(3) 
Fg 5858(2) 5543(5) 3399(4) 
F10 5860(3) 7975(5) 5186(5) 
F11 158(3) 8838(5) 5629(4) 
F12 2472(3) 7366(4) 4289(3) 
C1 2038(3) 5243(4) 510(3) 
C2 2170(3) 4325(5) -563(4) 
C3 2176(3) 4824(5) -1744(4) 
C4 2056(3) 6302(5) -1901(4) 
C5 1917(3) 7271(5) -885(4) 
c6 1912(3) 6735(4) 284(4) 
C7 3230(3) 5611(4) 3089(4) 
Ca 4123(3) 5222(5) 2936(4) 
Cg 5007(3) 5990(6) 3623(5) 
C10 5011(4) 7204(6) 4517(5) 
C11 4152(4) 7642(6) 4731(5) 
C12 3295(3) 6853(5) 4023(4) 
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C13 1783(5) 3531(7) 3684(5) 
C14 1826(5) 2421(6) 2773(7) 
C15 1094(7) 1596(10) 
1627(6) 
C16 604(4) 3868(11) 
2022(10) 
C17 1037(5) 4351(8) 
3281(9) 
N1 0 0 0 
C18 75(5) -1147(9) 
2699(6} 
C19A 2(6) 421(9} 
3577(8) 
C19a 106(7) -1537(9) 
4271(9} 
C20 1858(4) 340(7} 
5905(6} 
C21A 882(6} 1064(9) 
5215(9} 
C21a 908(6} -760(9) 
5611(8) 
N2 5000 10000 0 
C22 3848(4} 10212(7} 
1477(6) 
C23A 4947(7} 10358(12} 
1385(8} 
C23a 3949(6} 9998(12) 
13(10} 
C24 4987(9) 7203(8) 
341(11) 
C25A 5608(9) 8894(13} 
944(11) 
C25a 4473(9} 8399(12} 
-661(11) 
aEst imated standard deviations for the fractional coordi-
nates are given in parentheses. 
Table XLVIII. Anisotropic Thermal Pa,rametersa in 
~h5-C5H5)Ni(C6Fs>2]~c2H5)4N) 
isotropic 
atom Bll B22 B33 B12 B13 B23 equivalent - - - - - -
Ni 3.83(2) 5.34(2) 4.23(2) -0.44(2) 1.44(2) 1.22(2) 4.22 
cl 3.4(2) 4.7(2) 3.8(2) -0.3(1) 0.9(1) 0.7(1) 3.9 
C2 4.8(2) 4.6(2) 4.6(2) 0.0(1) 1.5(1) 0.5(1) 4.6 
C3 5.5(2) 5.9(2) 4.1(2) -0.2(2) 1.7(2) -0.1(2) 5.0 
[:\j 
C4 5.0(2) 6.9(2) 3.8(2) -0.5(2) 1.0(2) 1.6(2) 4.9 0 -.J 
C5 4.2(2) 4.9(2) 4.9(2) 0.0(2) 0.6(2) 1.6(2) 4.6 
c6 3.8(2) 4.9(2) 3.9(2) 0.1(2) 1.1(2) 0.4(2) 4.2 
F2 8.7(2) 4.6(1) 6.9(2) 0.5(1) 2.8(1) 0.6(1) 6.4 
F3 11.3(2) 8.1(2) 5.5(2) 0.0(2) 3.9(2) -1.0(1) 7.4 
F4 10.2(2) 9.5(2) 4.6(1) 0.0(2) 2.0(1) 2.9(1) 7.1 
Fs 8.0(2) 5.6(2) 7.0(2) 1.1(1) 1.6(1) 2.7(1) 6.5 
F5 7.7(1) 5.6(1) 5.6(1) 1.2(1) 2.7(1) 0.3(1) 5.9 
C7 3.9(2} 5.0(2) 3.7(2} 0.0(1} 1.3(1) 1.1(1) 4.1 
Ca 4.6(2) 5.4(2) 4.6(2) 0.1(2) 1.7(2) 0.9(2) 4.7 
Cg 3.7(2) a.2(3) 6.9(37) 0.4(2) 1.4(2) 3.1(2) 5.6 
ClO 5.5(2) 7.2(37 6.3(3) -1.5(2) -0.6(2} 1.6(2} 6.3 
c11 7.1(3) 6.6(3} 5.1(2} -0.4(2) 0.1(2} -0.4(2) 6.4 
c12 5.3(2) 6.1(2) 4.5(2) 0.3(2) 1.2(2) 0.6(2) 5.3 
Fa 6.2(2) 9.3(2) a.5(2) 1.4(2) 3.3(2) -O.a(2) 7.4 
Fg 4.3(2) 13.9(3) lO.a(3) 0.9(2) 2.4(2) 3.0(2) 8.4 
FlO 6.8(2) 12.1(3) 11.5(3} -3.a(2) -2.2(2) 1.9(2) 9.4 
Fll 11.3(3) 9.2(2) 9.4(2) -0.5(2) -0.6(2) -3.6(2) 9.7 I:'...:> 
0 
Fl2 7.2(2} 10.0(2) 7.2(2) 1.7(2} 2.a(2) -1.8(2) 7.5 
o:> 
Cl3 a.7(3) 9.2(3) 5.a(3) -2.9(3) 3.1(3) 1.9(3) 6.6 
Cl4 a.1(3) 6.3(3) 11.5(4) -0.2(2) 5.9(3) 3.0(3) 6.a 
c15 16.3(7) 14.2(6) 6.6(3) -11.6(5) 5.7(4) -2.9(4} 7.a 
c16 3.a(2) 17.6(7) 17.0(7) -3.3(3) -0.9(3) 11.5(6) a.2 
Cl7 9.1(4) a.7(4) 15.6(6) 1.2(3) 9.1(4) 3.5(4} 7.9 
Nl 4.5(2) 3.3(2) 4.5(2) 0.2(2) l.a(2) 0.7(2) 3.9 
Cl9A 5.5(4) 4.9(4) 4.3(3} -0.2(3) 2.2(3) 1.7(3) 
4.4 
Cl9B 6.3(4) 4.1(4) 5.1(4) 0.6(3) 1.7(3) 0.0(3) 5.1 
c1s 8.1(4) 11.9(5) 6.5(3) 0.3(3) 3.6(3) -2.6(3) 
4.8 
C21A 5.4(4) 4.1(3) 6.3(4) -0.7(3) 2.6(3) 
1.2(3) 4.8 
C21B 4.8(4) 4.2(4) 5.3(4) 0.7(3) 0.9(3) 
1.6(3) 4.6 
C20 4.5(2) 7.7(3) 8.2(3) 0.5(2) 1.5(2) 1.0(3) 
6.6 
N2 4.1(2) 4.7(2) 4.5(2) 0.4(2) 1.3(2) 0.6(2) 4.4 
C23A 5.4(4) 8.6(6) 3.5(3) -0.4(4) 1.4(3) 
-0.3(4) 5.4 
C23B 4.3(4) 7.5(6) 6.0(5) -0.1(4) 1.8(3) 
0.3(4) 5.7 
C22 7.5(3) 8.3(3) 7.6(3) -0.3(3) 4.6(3) -0.5(3) 
6.9 
C25A 8.0(6) 7.5(6) 6.2(5) 2.7(5) 2.4(5) 
3.0(4) 6.5 
C25B 8.2(6) 5.8(5) 6.3(5) -2.6(4) 2.8(5) -1.7(4) 
6.2 
C24 22.2(10) 5.6(3) 17.0(8) 3.5(5) 14.0(8) 3.4(4) 
9.9 
aEstimated standard deviations are given in parentheses for the least 
significant digits. Bij = 4 pij/ai*aj*' where Pij are the unitless parameters 
used in refinement in the form exp [ -( p 11h
2 + P2 2k
2 + P 3 31
2 + 2 Pi2hk + 2 P 1 3hl 
+ 2p
23
k1) J, and Bij has units of ~2 . Isotropic thermal parameters of the Cp 





Results and Discussion 
The structure contains a discrete anion [(h5-c5H5 )-
Ni(CGF5)2J-, and one half of two crystallographically inde-
pendent [(C2H5)4N]+ cations. The anion has a central nickel 
coordinated to a C5H5 (Cp) ligand in the h 5 fashion, and to 
two C6F5 groups through carbon atoms. A computer drawing of 
the anion is shown in Figure 28. The cations reside on in-
dependent crystallographic centers of inversion. This re-
quired the tetrahedral cations to disorder in a fashion con-
sistent with the symmetry. The structural model 
incorporated a two way disorder where each of the methylene 
carbons had half occupancy in two positions. The resulting 
structural model for each cation then, consisted of a com-
posite of two tetrahedral Et4N groups with different ethyl 
conformations superimposed on each other, where the methyl 
carbons and nitrogens were coincident, to yield the symmetry 
required arrangement of atoms. The nature of this disorder 
is shown more clearly in Figure 29, while the packing dia-
gram in Figure 30 illustrates the relative positions of the 
anions and cations in the unit cell. The associated bond 
distances and bond angles for the asymmetric unit of struc-
ture are listed in Tables XLIX and XLX, respectively. 
The distribution of atoms within the coordination 
sphere of the nickel, conforms closely to that of Cs symme-
try, with the pseudo mirror plane containing the atoms Ni, 
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Figure 28. ORTEP drawing of (h5-C5H5)Ni(C6F5)2-. The ther-
mal ellipsoids are represented at 50% probability, and those 




Figure 29. Nature of the disorder in the Et4N+ cat ions. 
The dark lines indicate bonds between atoms in one conforma-
tion and the atoms connected by dashed lines represent the 
symmetry related conformation, where the nitrogen resides on 
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Two of the symmetry related anions in the unit cell are 
shown with eight of the surrounding cations. Only one of 
the cation conformations is shown. The heavy, medium, and 
light intensity lines used for outlining the tetraethylammo-
nium cations are representative of the ions being positioned 
progressively back into the page, respectively. 
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Table XLIX. Bond Distances in [(h5-C5H5)Ni(C6F5)2] 
[ ( C2H5) 4N] 
Atoms Distance, $... Atoms Distance, 
within the coordination sphere 
Ni-C1 1.906(3) Ni-C15 2.108(4) 
Ni-C7 1.895(3) Ni-C16 2.094(4) 
Ni-C13 2.072(3) Ni-C17 2.141(4) 
Ni-C14 2.126(3) 
within the C6F5 ligands 
C1-C2 1.385(4) C7-Cg 1.377(4) 
C2-C3 1.378(4) Cg-Cg 1.390(4) 
C3-C4 1.356(5) C9-C10 1.356(6) 
C4-C5 1.366(4) C10-C11 1.367(6) 
C5-C6 1.380(4) C11-C12 1.375(5) 
C6-Cl 1.386(4) C12-C7 1.384(4) 
C2-F2 1.368(3) ca-Fa 1.346(4) 
C3-F3 1.360(3) C9-F9 1.362(4) 
C4-F4 1.359(3) C10-F10 1.350(4) 
C5-F5 1.356(3) C11-F11 1.347(4) 
C6-F6 1.351(3) C12-F12 1.360(4) 
within the Cp 
C13-C14 1.319(6) C16-C17 1.317(10) 
C14-C15 1.380(8) C17-C13 1.297(7) 
C15-C16 1.428(11) 
within the cations 





N1-C19B 1.529(5) N2-C23B 1.508(6) 
N1-C21A 1.519(5) N2-C25A 1.572(6) 
N1-C21B 1.483(5) N2-C25B 1.597(6) 
C19-C19A 1.614(7) C22-C23A 1.608(7) 
C10-c19s 1.729(8) C22-C23s 1.590(7) 
C20-C21A 1.561(7) C24-C25A 1.705(11) 
C20-C21B 1.602(7) C24-C25s 1.622(11) 
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Table L. Bond Angles in [(h5-Cp)Ni(C6F5)2J [(C2H5)4N] 
Atoms Angle, 0 Atoms Angle, 0 
C1-Ni-C7 92.7(1) C15-C16-C17 109.1(4) 
C13-C14-C15 107.6(5) C16-C17-C13 107.5(5) 
C14-C15-C16 103.1(4) C17-C13-C14 112.4(5) 
C1-C2-C3 124.1(3) C7-Ca-C9 124.5(3) 
C2-C3-C4 119.9(3) Ca-C9-Cl0 119.1(3) 
C3-C4-C5 119.2(3) C9-c10-C11 119.5(3) 
C4-C5-C6 119.5(3) C10-c11-C12 119.4(3) 
C5-C6-C1 124.1(3) C11-C12-C7 124.5(3) 
C6-C1-C2 113.2(3) C12-C7-C9 113.0(3) 
C1-C2-F2 119.9(3) C7-Ca-Fa 119.3(3) 
C3-C2-F2 116.0(3) Cg-Ca-Fa 116.2(3) 
C2-C3-F3 120.5(3) Ca-C9-F9 120.a(3) 
C4-C3-F3 119.7(3) C10-C9-F9 120.1(3) 
C3-C4-F4 120.0(3) C9-C10-F10 120.1(4) 
C5-C4-F4 120.a(3) C11-C10-F10 120.4(4) 
C4-C5-F5 119.5(3) C10-C11-F11 119.5(3) 
C6-C5-F5 121.0(3) C12-C11-F11 121.1(4) 
C5-C6-F6 115.7(3) C11-C12-F12 115.7(3) 
C1-C6-F6 120.2(3) C7-C12-F12 119.8(3) 
?; N1-C19A-Cla 106.3(4) N2-C23A-C22 112.5(4) 
I N1-C19B-Cla 103.9(4) N2-C23B-C22 112.5(4) 
N1-C21A-C20 111.9(4) N2-C25A-C24 103.1(5) 
~· 








C1, C7, C13 and bisecting the C15-C16 bond. The results of 
mean-planes calculations are listed in Table LI. The nickel 
to carbon (Cp) bond distances range from 2.072(3)~ to 
2.141(4)'1 with an average value of 2.108(4,20,36)~. The 
C6Fs groups are directed away from the Cp with a C1 -Ni-C7 
bond angle of 92.7(1) 0 while the nickel-carbon (sigma) bond 
distance is l.900(3,6,6)A. The plane of the Cp is within 1 
degree of being perpendicular to the metal-ligand plane con-
taining Ni, C1, and C7. The C5H5 moiety is non-planar with 
the average deviation of the carbons from the five carbon 
plane being 0.018(6,8,12)~. The de format ion can be de-
scribed as a displacement of C13 from the plane containing 
C14, C15, C16,C17 by 0.070(5)A toward the nickel atom, re-
sulting in a fold angle of 5.5°around the line segment join-
ing C14 to C17. This is illustrated in Figure 31. Alterna-
tively, if the plane containing C13, C15, C16 is taken as 
the reference plane, then C14 and C17 are displaced 
0.049(5)'1 and 0.040(5)~, respectively, out of the plane away 
from the nickel. The carbon-carbon bond distances in the Cp 
encompass a considerable range from 1.297(7)~ to 1.428(11)~ 
with an average value of l.35(1,5,8)X. This inaccuracy is 
inherent to unsubstituted h 5-cp rings and will be discussed 
later. 
The perfluorophenyl rings are planar with no signifi-
cant deviations of either the carbons or the fluorines from 
the respective least-squares planes of the ring carbons. 
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Table LI. Results of Mean-Planes Calculations and Devia-























































































































c7* -0.004(3) Ni 0.005(1) 
ca* 0.004(3) Fa 0.003(3) 
cg* -0.000(3) Fg -0.010(3) 
C10 * -0.004(4) F10 -0.021(4) 
C11 * 0.004(4) F11 
0.014(4) 
* 0.000(4) 0.002(3) C12 F12 
Angles between the planes 
Planes Angle, 0 Planes Angle, 
0 
A-G a9.3 C-E 3.0 
A-H a9.4 G-H 1.0 
B-F 5.5 G-I 6a.2 
C-D 3.5 G-J 70.4 
aThe equations are derived from the equally weighted refine-
ment of those atoms indicated by an asterisk and are based 
upon an orthonormal coordinate system where X, Y, Z are in~ 
and their directions are related to the unit cell as fol-
lows: b' = b, c' =ax b, and a' =bx (ax b). 
bEquations for the planes: 
A, 0.7140lx + 0.63749y - 0.2a949z = l.6la32; 
B, 0.722a9x + 0.63722y - 0.267laz = 1.67259; 
C, 0.70a29x + 0.63970y - 0.29a5lz = l.6120a; 
D, 0.74914x + 0.59424y - 0.2927lz = 1.56914; 
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E, 0.68459x + 0.67694y - 0.27035z = 1. 78311; 
F, 0.68592x + 0.63492y - 0.35552z = 1.35618; 
G, 0.59385x - 0.77746y - 0.20714z = -2.03968; 
H, 0.58849x - 0.77702y - 0.22342z = -2.08518; 
I,-0.92357x - 0.13300y - 0.3596lz = -3.34165; 
J, 0.08888x + 0.69004y - 0.71830z = 1.25868. 
Figure 31. 
[<H5C2) 4N J • 
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De format ion of the Cp in [< h 5-C5H5) Ni ( CGF5) 2 J 
The ML2 plane is coplanar with the page. The 
solid and dashed lines are representative of objects out of 
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The aromatic carbon-carbon bond distances range from 
1.356(6)$,. to 1.390(4)$,. with an average value of 
1. 375 ( 6, 9, 19 )$,.. The average carbon-fluorine bond lengths 
vary in a similar fashion with values ranging from l.346(4)X 
to 1.368(3)~ with an average value of 1.356(4,6,12)~. Nei-
ther of the above distances are significantly different from 
those reported for (h6-toluene)Ni(C6F5)2 (28). The perfluo-
rophenyl groups adopt conformations where the six-carbon 
planes are rotated out of the Ni, C1, C7 plane in such a 
fashion that the resulting geometry of the Ni(C6F5)2 frag-
ment is within 3 degrees of having C2 symmetry around an 
axis containing the nickel and bisecting the C1-Ni-C7 bond 
angle. These conformations can be seen more clearly by re-
ferring to Figure 31. A complementary description can be 
accomplished by viewing the C6F5 groups along the appropri-
ate Ni-C6F5 bond, looking from the nickel toward the C6F5. 
Here it can be seen that the C6F5 plane containing C1 is ro-
tated in a counter-clockwise direction 68. 25° from the Ni, 
C1, C7 plane around an axis containing the points Ni, C1, 
and C4. In a similar fashion, viewing the C6F5 plane con-
taining C7 from the nickel-to-the C6F5 group, it is seen 
that the C6F5 plane is rotated counter-clockwise 70.43° from 
the Ni, C1, C7 plane around an axis containing the points 
Ni, C7, and C10· 
The two [Et4N]+ cations are disordered with respect to 
their conformations but do not exhibit any disorder with re-
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spect to packing positions in the unit cell. As with most 
disordered structures, the bond parmeters reflect this in-
herent uncertainty by exhibiting large variances. This is 
evident within the cations. The nickel-carbon bond lengths 
range from l.483(5)X to 1.597(6)~ with an average value of 
1. 54 ( 1, 4, 6) X. Similarly, the carbon-carbon bond distances 
range from 1.561(7)~ to l.729(8)X with an average value of 
1.63(1,4,10)~. 
A packing analysis revealed no serious intra-ionic in-
teractions and Table LI I lists the shortest observed dis-
tances between the atoms. Table XII lists the Van der Waals 
radii used in this analysis. Assessment of the inter-ionic 
interactions was made difficult because of the poor resolu-
tion of the disordered atoms and lack of in format ion con-
cerning the hydrogens. Hydrogen positions were calculated 
for the Cp and methylene carbons, incorporating planar Cp 
and tetrahedral methylene geometries with the carbon-hydro-
gen bond distances set at 0.95 ~ (92). A packing analysis 
using these parameters revealed two close contacts between 
the ions. They occur between F11 and C23A, and C13 and 
C21A· These contacts are listed in Table LIII along with 
the other shortest inter-ionic distances. Although both of 
the above mentioned contacts are well below the sum of the 
Van der Waal radii, care must be exercised in assessing the 
effects of the interact ions. The two carbons, C21A and 
C23A, involved in the interact ions are two-way disordered 
and only have half occupancy in those positions where the 
l 
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aThe shortest contacts of each type, in the range 2.3 to 4.0 
~, are listed. 
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Table LIII. Inter-ionic Interactionsa in 
Atomsb Distance, x Atomsb Distance, x 
F3--Fg 1 2.964(4) C13--C21A 3.335(6) 
F10--C14ii 3.436(6) C19B--H17v 3.2(1) 
F11--C23Aiii 3.048(6) C6--H16 3 .. 0(1) 
F10--H1411 2.8(1) H16--H16iv 3.4(1) 
C5--C16iv 3.552(5) 
aThe shortest contacts of each type, in the range 2.3 to 4.0 
X, are listed. 
bThe superscript indicates the operation necessary to trans-
form the coordinates of the second atom of each pair to the 
position corresponding to the distance given. The opera-
t ions are: i = -x+l -y+l -z; 11 = -x+l -y+l -z+l; iii = 
-x+l -y+2 -z+l; iv = -x -y+l -z; v = x y+l z. 
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interactions occur. Secondly, the coordinates for these at-
oms (C21A and C23A) are very crude because of their disorder 
and lack of information concerning the hydrogens bonded to 
them. Thus, the observed contact distances, calculated from 
the apparent coordinates, may not represent the average in-
ternuclear separation. Finally, the errors on the coordi-
nates for C21A and C23A are underestimated because of the 
block-diagonal refinement procedure used in the refinement 
of this structure (74). 
There are two important structural features in 
[(h5-Cp)Ni(CGF5)2]- that deserve a closer examination to fo-
cus on the significance of these results. They are: 
1. The Ni-CGF5 bonding interaction, and 
2. The Ni-C5H5 bonding interaction. 
Considering the data in Table LIV alone, it is diffi-
cult to ascertain the sigma and pi components of the Ni-C6F5 
bonding interaction in [(h5-cp)Ni(C6F5)2]-, compound III. 
Nickel-to-C6F5 pi back-bonding is believed to occur in com-
pounds I and I I in order to stabi 1 ize the complexes, al-
though the C6F5 pi orbitals are not of the proper symmetry 
to reduce the antibonding interaction between the arene and 
ML2 fragment. In contrast, the formally four-coordinate 
compounds IV and VII, have no high energy antibonding inter-
action between the nickel and dienes. Furthermore, the 
dienes in IV and VII are each 4e- donors while the arenes in 
I and II are 6e- donors. This suggests that there is less 
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I {h6-C6H5CH3)Ni{C6F5)2 1.891(4) 28 
II (h6-C6H3(CH3)3)Ni(C6F5)2 1.894(3) 37 
I I I l(h5-C5H5)Ni{C6F5)2I- 1.900(3) this work 
IV (h4-COD)Ni(C6F5)2a 1.902(4) 53 
v (h5-C5H5)Ni(C6H5)(PPh3) l.904{7)b 107 
VI {h5-C5H5)Ni{C6F5)(PPh3) 1.914(14) 26 
VI I {h4-NBD)Ni(C6F5)2c 1.917(2) 53 
VIII (MePh2P)2Ni(C6F5)2d 1.939(3) 104 
IX {THT)2Ni(C6F5)2e 1.948(4) this work 
x (MePh2P)2Ni(C6F5)(C6Cl5) 1.978(10) 106 
aeon refers to the cyclic compound 1,5-cyclooctadiene. 
bcompound V does not contain a Ni-C6F5 bond but comparison 
with the phenyl ligand is informative. 
c,d,eThe abreviations NBD, Me, Ph, and THT refer to the com-
pounds norbornadiene, methyl, phenyl, and tetrahydrothio-
phene, respectively. 
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electron density around the nickels in IV and VII than there 
is in I and II. With this being the case, there is less of 
a stablizing effect and thus, less drive for pi back-bonding 
in IV and VII, which seems to be reflected in their respec-
tive Ni-C6F5 bond distances. There is an apparent anomaly 
though; in [(h5-Cp)Ni(C6F5)2J- the Cp is also a 6e- donor 
which could conceivably induce nickel-to-C6F5 pi back-bond-
ing as in the case of I and II, but the Ni-C6F5 bond dis-
tance is, at best intermediate, indicating a strong Ni-C6F5 
bond but not conclusively indicative of nickel-to-C6F5 pi 
back-bonding. Interestingly, the Ni-CGF5 bond distance in V 
is similar to that in III. This similarity supports a model 
where little or no nickel-to-C6F5 pi back-bonding occurs. 
Unfortunately, analysis of the Ni-Cp interaction reveals 
little additional information about the Ni-CGF5 bonds. 
Ring distortions in discrete metal complexes containing 
M-Cp bond have been investigated in several systems with 
varying degrees of statistical significance. The first ex-
ample, and interpretation of an ML2 induced Cp ring distor-
tion was reported in 1963 (108). Structural results for the 
compound (h5-Cp)Ni(C5H5(C02CH3)2) were presented as evidence 
for a localized interaction between the nickel and the Cp 
that resulted in a ring deformation, but the structure de-
termination was not of high enough quality to unambiguously 
confirm this. Later, in 1967 the structure determination of 
((h5-Cp)CoP(C6H5)2)2 and ((h5-cp)NiP(C6H5)2)2 revealed a 
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similar Cp distortion in the nickel complex but not in the 
cobalt complex ( 109). Again, electronic factors were su-
spected of causing the ring distortion but an alternative 
explanation involving intermolecular packing forces could 
also account for it. The rationale was that the two nickel-
phosphorous bonds destroyed the cylindrical degeneracy of 
the Cp pi orbitals in the dimer and led to the prediction of 
non-uniform electron density about the Cp rings. Thus, 
there was still considerable uncertainty about the cause of 
the Cp ring deformation. 
A theoretical investigation of the bonding in (h5-Cp)-
ML2 and ML3 complexes in general was reported in 1978 which 
provided insight to the electronic factors governing the 
M-Cp interaction (110). A correlation diagram was con-
structed to show the interact ion of the ML2 fragment with 
the pi orbitals of the Cp, in much the same way as that de-
scribed earlier for (h6-arene)ML2 complexes. There are two 
conformations possible for the Cp in (h5-cp)ML2 complexes. 
They are: 
1. Staggered; where the ML2 plane contains none of the 
Cp carbons but divides the ring into two halves, one 
containing three carbons and one containing two, or 
2. Eclipsed; where the ML2 plane contains one of the Cp 
carbons and bisects the carbon-carbon bond directly 
opposite it in the ring. 
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Figure 32. Interact ion diagram for ( h5-cp}ML2 complexes. 
The interaction diagram is shown for the two possible Cp 
conformations, staggered and eclipsed. The electron count 
is appropriate for an 18-electron system, such as for 
~h5-C5H5)Ni(C6F5)aj~H5C2)4NJ. The left half of this diagram 
is similar to that presented in reference 110, however, some 
changes and additions were made to it. They are: 1) The 
coordinate system was rotated 90°to better illustrate the Cp 
conformations, and 2) the b1 and b2 symmetry designations of 
the ML2 fragment orbitals were switched to correspond with 
those shown in Figure 3 for the (h6-arene)ML2 complexes. 
' This corresponds to changing the dv(xz) and O"v (yz} planes 
' . in point group C2v to Ov(yz} and dv (xz), respectively, and 
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Both complexes have Cs symmetry but the mirror plane coinci-
dent with the ML2 plane in the eclipsed conformation is 9if 
away from that in the staggered conformation, where the mir-
ror plane bisects the L-M-L bond. The interaction diagram 
for {h5-Cp)ML2 is shown in Figure 32 for both conformations, 
where the similarity between the two is apparent. The rea-
son for including both stems from this similarity. The most 
accurate structural results thus far reported were obtained 
for the compound {h5-cp{CH3)5)Co{C0)2, which has a staggered 
conformation (111) as opposed to an eclipsed conformation in 
[{h5-Cp)Ni(C6F5)2J-. 
For the staggered conformation in Figure 32, there is a 
strong bonding interact ion between l 7T and the b2, lb1 set, 
giving la" and 2a'. Both of the orbitals a2 and 2a1, have 
the proper symmetry to interact with the 27Tlevels, however 
calculations (110) suggest that they also interact with 
higher-lying d levels in an antibonding fashion, so that 2a" 
and 4a' are not shifted much in energy from their parent 
fragment orbitals. It is the interaction of b2 with 1 7T a 
which provides the dominant interaction between the Cp ring 
and the ML2 fragment. The HOMO for the 17- and 18-electron 
systems is the ant ibonding combination of 1 7T s and lb1. 
Just as for the {h6-arene)ML2 case, the ML2 2b1 orbital can 
interact with 5a' to stabilize it if the ligands are good pi 
acceptors. The 2b1 orbital is comprised mainly of ligand 
pi* with dxz and Px on the metal and mixes with 5a' in an 
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analogous fashion to that of the (h6-arene)ML2 complexes 
previously described and illustrated in Figure 4. There-
fore, the net interaction of lb1 is either strongly anti-
bonding in the case where L is a weak pi-acid, or slightly 
antibonding (or nonbonding) when L is a strong pi-acid. 
Upon rotation of the Cp to the eclipsed conformation, 
b2 now interacts with 11Ts and lb1 with 11Ta. The orbitals 
11Ts and 11Ta are degenerate for unsubstituted Cp's and the 
overlap between the lb1-b2 pair with 11T is the same, irre-
spective of the conformation. With the change to the 
eclipsed conformation, the primary difference is the change 
in symmetry of the ML2 orbitals with the resulting HOMO for 
the complex now being 3a" instead of Sa', but the complex 
orbitals remain essentially unchanged in energy. Most im-
portantly, the HOMO is still antibonding between the Cp ring 
and the ML2 fragment, and is fully 
18-electron complex [(h5-Cp)Ni(CGF5)2]-. 
populated in the 
Again the 2b1 ML2 
orbital is of the proper symmetry to interact with and re-
duce the antibonding nature of the HOMO if the ligands are 
strong pi acceptors. In the case of [(h5-Cp)Ni(CGF5)2]-, no 
strong pi interact ion occurs between the nickel and CGFs 
groups to stabilize the HOMO. Thus, the Cp ring deformation 
exhibited by this compound can be attributed to electronic 
factors. 
Molecular orbital calculations were performed for the 
18-electron model compound (h5-C5H5)Co(C0)2, where the anti-
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bonding HOMO contains two electrons (110). The calculations 
predicted essentially no barrier of rotation between the two 
conformations (0.001 kcal/mol) and also predicted a planar 
Cp. The subsequent structure determination of (h5-c(CH3)5)-
Co(C0)2 (111), revealing a nonplanar deformation, contra-
dicts this but considerable evidence supports the low energy 
barrier of rotation. In fact, this is believed to be the 
major cause of the low quality structural results obtained 
for most complexes incorporating unsubstituted cyclopentadi-
enyls and many examples exist that reinforce this point 
(112,113). The effect is to increase the uncertainty of the 
Cp positional parameters which directly influences the sig-
nificance of any small deformations that might otherwise be 
observed. 
Examination of the (h5-cp)ML2 complexes listed in Table 
LV reveals structural results not completely consistent with 
the bonding model just discussed. Compounds XI through XVI 
and XVI I are 18-electron nickel complexes with two sigma 
bound ligands, several of which have non-planar Cp's. Addi-
tionally, two of the three 18-electron cobalt and rhodium 
compounds, XIX and XXI, have non-planar Cp's. The discrep-
ancies are most dramatic for compounds XV, XIX, and XX! 
where the ligands are good to exceptional pi-acids (as is 
the case for most of the other compounds), but the Cp's are 
non-planar. Further difficulty arises when evaluating these 
complexes because of the unsyrnrnetric characteristics of the 
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1.728(5) no (111) 
2.16 yes (109) 
1.854(7) no (118) 
a All distances are in ~·s and errors are given in parentheses when the source gave them. 
b The first distance is the metal to five carbon plane of the Cp: the second is the 
average metal to Cp carbon distance. 
c The first distance is for the first ligand and the second distance is for the second 
ligand when the ligands are unsymmetrical. 






ligands or because substi tuent effects on the substituted 
Cp's may influence the M-Cp interaction. 
The unsymrnetric GeCl3 and PPh3 ligands in XV are both 
good pi-acids (119,120) which could reduce the energy of the 
HOMO but no assessment has been made concerning the elec-
tronic factors (orbital polarization) that might be induced 
by incorporating two different ligands on a (h5-cp)ML2 com-
plex. To add to this problem, the structural results of the 
other compounds with unsymmetric ligands are not accurate 
enough to be conclusive. 
The cabal t and rhodium compounds XIX and XX!, on the 
other hand, have symmetric and sterically unhindered CO li-
gands. The structural results for these complexes are also 
the most accurate obtained of all the entries in Table LV, 
mostly due to anchoring the Cp with five methyl subst it-
uents. The advantages in assessing the structural parame-
ters caused by incorporating the pentamethyl Cp, unfortu-
nately, introduced further electronic factors that have not 
been assessed adequately. Substituent effects for (h5-Cp)-
ML2 and ML3 complexes having mono-substituted Cp's and five-
membered rings containing up to three heteroatoms (110) have 
been examined and shown to have dramatic structural effects. 
In view of these results, it is evident that much more 
work needs to be done before the structural results can be 
correlated with the electronic factors that give rise to 
them. It is also evident that the structural results ob-
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• S tained for [(h5-Cp)Ni(C6F5)2J- go a long way toward resolv-
ing these problems. This represents the first structural 
study of a compound free from Cp substituent effects and un-
symmetric ligands, which simultaneously provided stuctural 
data accurate enough to reveal a significant deformation of 
the Cp. In all previously reported compounds, the results 
were ambiguous. 
SUMMARY 
The detailed results of a structural study on five or-
ganometallic compounds has been presented. Each of these 
compounds is new and unique and they were studied to deter-
mine their structures and to gain further information con-
cerning the relationship between structure, bonding, and 
chemical properties of first row, group VIII, transition 
metal, (h6-arene)ML2 complexes. In brief outline, aspects 
of the following were addressed: 
1. Nickel-to-SiX3 bonding in organometallic complexes, 
2. The role of SiX3 ligands in modifying the chemical 
and physical properties of (h6-arene)ML2 compounds, 
and 
3. The role of CGF5 ligands in complexes other than 
(h6-arene)ML2's. 
Collectively, the results obtained for the three com-
pounds (h6-mesitylene)Ni(SiCl3)2, (h6-toluene)Ni(SiF3)2, and 
(C0)3Ni(SiCl3)2 represent the first detailed structural 
study of discrete complexes containing Ni-SiX3 bonds. The 
bonding properties of the SiX3 ligands were characterized in 
two different types of complexes, (h6-arene)ML2 and trigonal 
bipyramidal, where evidence has shown the silicons to vary 
widely in their pi-acid characteristics, depending on the 
- 245 -
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type of complex and the halogens incorporated on the sili-
cons. In (C0)3Ni(SiCl3)2, the relatively long Ni-SiCl3 bond 
distance of 2.285(8,3,3)~ is considered indicative of a mod-
erately strong nickel-silicon bond without any appreciable 
metal to ligand pi back-bonding occurring. A stronger bond-
ing interaction between the nickel and SiCl3 is evident in 
(h6-mesitylene)Ni(SiCl3)2 where the Ni-SiCl3 bond distance 
is 2 .194 ( 1, 1, 11 )~. Both of these complexes are formally 
five-coordinate and the shorter nickel-silicon bond distance 
in the later is attributed to a significant amount of nick-
el-to-silicon pi back-bonding. The Ni-SiF3 bond distance of 
2.154(3,4,4)~ in (h6-toluene)Ni(SiF3)2 is even shorter and 
represents evidence for extensive nickel-to-silicon pi back-
handing, the majority of which, in this case, must certainly 
be occurring through the b2 orbitals. 
presented more clearly in Table LVI. 
These results are 
This evidence of pi back-bonding between the nickel and 
SiX3 groups in (h6-mesitylene)Ni(SiCl3)2 and (h6-toluene)-
Ni(SiF3)2 is further reinforced by several of the other 
structural parameters evluated. The Ni-Si-Cl and Cl-Si-Cl 
bond angles of 109° to 126° and 100° to 106~ respectively, in 
(h6-mesitylene)Ni(SiCl3)2 are consistent with significant 
nickel-to-s i 1 icon pi back-bonding as are the s i 1 icon-chlo-
r ine bond distances of 2.064(2,6,12)~. Similarly, the Ni-
Si-F and F-Si-F bond angles of 111° to 121° and 99° to 104°, re-
spectively, in (h6-toluene)Ni(SiF3)2 along with the long 
Table LVI. Bond Parameters in Ni-SiX3 Complexes 
Ni-Sb Ni-arene Si-Ni-gi Ni-Si-X X-Si-S 
compound a dist distb angle angleb angle 
(Co) 3Ni(SiC1 3 ) 2 2.285(8) -------- 177.7(2) 112.1(2) 106.7(2) 
(h6-mes)Ni(Sic1 3 ) 2 2.194(1) 1.697(1) 88.42(4) 
115.66(6) 102.52(7) 
(h6-tol)Ni(SiF3 ) 2 2.154(3) 1.643(3) 84.3(1) 116.4(3) 101.6(5) 
aThe abbreviations mes and tol represent mesitylene and toluene, respectively. 
bDistances are in~ and angles are in degrees. 











silicon-fluorine bond distances of 1.571(8,6,11)~ 
(1.624(7)~, corrected for thermal motion) are consistent 
with extensive nickel-to silicon pi back-bonding. Addition-
ally, the arene is planar in both complexes with the nickel 
to arene plane distance of 1.697(1)~ in the SiCl3 complex, 
and 1.643(3)~ in the SiF3 complex. 
For (h6-mesitylene)Ni(SiCl3)2, the nickel-arene dis-
tance of 1.697 ~ is not significantly different than that 
observed in (h6-mesitylene)Ni(C6F5)2 (1.693 ~) where only a 
small amount of Ni-to-C6Fs pi back-bonding is believed to 
occur. Consistent with this is the fact that both complexes 
exhibit similar chemical behavior with respect to the arene 
!ability. The chemical evaluation of (h6-toluene)Ni(SiF3)2 
is not as complete as those for the corresponding complexes 
(h6-arene)NiL2 1 where L = SiCl3 or C6F5. However, the short 
nickel-arene distance of 1.643 ~ is equal to the 1.64 ~ val-
ue predicted for an 18-electron, (h6-arene)ML2 complex with 
strong pi-acid ligands and should result in reduced arene 
!ability. All of these results are consistent with and fur-
ther substantiate the bonding model of ( h 6-arene )ML2 com-
plexes discussed in the introduction while providing new in-
formation concerning (h6-arene)ML2 compounds and Ni-SiX3 
bonds in organometallic complexes. 
Two additional compounds were examined in an attempt to 
further characterize the C6F5 ligand in transition metal 
complexes. The structural parameters of the C6F5 groups in 
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trans-(H9C4S)2Ni(C6F5)2 and [(h5-C5H5)Ni(C6F5)2J- were not 
significantly different form those observed in other metal 
complexes containing C6F5 ligands. 
tances, on the other hand, demonstrate the bonding versatil-
ity of the C6F5 ligand in different types of complexes. In 
the tetracoordinate, 16-electron complex (H9C4S)2Ni(C6F5)2, 
the Ni-C6F5 bond distance is 1.948(4)~ while in the formally 
five-coordinate, 18-electron complex [(h5-cp)Ni(C6F5)2J-, it 
is 1.900(3,6,6)~. Evidence was presented that supports a 
formalism where the Ni-C6F5 bonds in (H9C4S)2Ni(C6F5)2 can 
be considered moderately strong sigma bonds with insignifi-
cant contributions from pi bonding. In contrast, the 
Ni-C6F5 bond distance of 1.900 ~ in [(h5-Cp)Ni(C6F5)2J- in-
dicates a fairly strong sigma bond with some nickel-to-sili-
con pi back-bonding. These results are also consistent with 
and further support the structure and bonding model of 
( h6-arene )ML2 complexes, with regard to the 1 igand charac-
teristics governing the chemical and physical properties of 
the compound. Results of the investigation of [ ( h 5""!""cp )-
Ni (C6F5) 2] [(H5C2)4N)] also provided unambiguous information 
pertaining to the factors resulting in distorted and struc-
turally deformed pi cyclopentadienyls in (h5-Cp}ML2 complex-
es. Not only were the results obtained on a new class of 
organometallic compound, but they represent the first acur-
rate results obtained for a (h5-Cp)ML2 complex free of sub-
stituent dffects on the Cp, while also having symmetric li-
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gands. The Cp in [(h5-cp)Ni(CGF5)2J- adopts an eclipsed 
conformation and is distorted from planarity. A single Cp 
carbon is displaced 0.070(5)~ away from the remaining four 
carbon plane, toward the nickel. This results in a Cp fold 
angle of 5.5°. The Cp deformation has electronic origins 
similar to those present in (h6-arene)ML2 complexes, where 
the HOMO of each is antibonding between the ML2 fragment and 




Calculated and Observed Structure Factors X 10 for 
(h6-Mesitylene)Bis(Trichlorosilyl)Ni(II) 
H K L FOBS FC4L H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
0 0 2 168'i 1993 0 3 7 138 122 0 6 6 523 538 0 9 6 138 143 
0 0 4 616 495 0 3 8 546 557 0 6 7 103 86 0 9 7 89 89 
0 0 6 705 699 0 3 10 253 268 0 6 9 243 2.49 0 9 8 543 562 
0 0 8 215 191 0 3 11 115 119 0 6 10 61 54 0 9 9 65 84 
0 0 10 280 258 0 3 13 58 58 0 6 11 96 113 0 9 10 249 255 
0 0 12 283 267 0 3 14 173 173 0 6 12 194 202 0 9 11 303 306 
0 0 14 76 84 0 3 15 77 82 0 6 13 205 211 0 9 12 89 96 
0 0 16 152 143 0 4 0 593 642 0 6 14 170 174 0 9 13 60 55 
0 1 1 385 446 0 4 1 51 74 0 6 15 71 68 0 9 14 77 79 
0 1 2 1368 1577 0 4 2 625 625 0 6 16 66 56 0 10 0 318 331 
0 1 3 334 348 0 4 3 240 214 0 6 18 67 58 0 10 1 556 566 
0 1 4 787 749 0 4 4 401 416 0 7 1 828 846 0 10 2 51 58 
0 1 5 756 741 0 4 5 107 130 0 7 2 136 145 0 10 3 301 312 
0 1 6 309 319 0 4 6 100 96 0 7 4 234 235 0 10 4 510 539 
0 1 7 407 378 0 4 7 110 130 0 7 5 139 143 0 10 5 178 183 
0 1 8 352 354 0 4 B 198 196 0 7 6 768 813 0 10 6 312 308 
0 l 9 325 311 0 4 9 163 193 0 7 7 197 193 0 10 1 62 64 
0 1 10 77 86 0 4 10 264 273 0 7 8 294 308 0 10 8 180 180 
0 1 11 278 277 0 4 12 104 98 0 7 9 78 d2 0 10 9 236 246 
0 1 12 388 392 0 4 13 110 :l Oo 0 7 10 255 265 0 10 10 164 165 
0 1 1 3 68 69 0 4 15 146 138 0 7 11 289 286 0 10 11 77 81 I:'-' 
0 1 16 85 73 0 4 16 83 86 0 7 12 101 104 0 10 12 282 284 CJl 
0 2 0 566 659 0 4 18 69 78 0 7 14 74 60 0 10 14 102 105 w 
0 2 1 1533 1 702 0 5 1 827 843 0 8 0 144 154 0 10 16 82 74 
0 2 2 1 015 109 0 0 5 2 124 91 0 8 1 1088 1125 0 11 1 177 171 
0 2 3 611 590 0 5 3 743 720 0 8 2 332 334 0 11 2 114 116 
0 2 4 79 59 0 5 4 580 614 0 8 3 346 358 0 11 3 124 127 
0 2 5 47 54 0 5 5 704 741 0 8 4 249 259 0 11 4 77 72 
0 2 6 530 532 0 5 6 201 202 0 8 5 176 180 0 11 5 195 192 
0 2 7 145 161 0 5 7 978 1032 0 8 6 57 46 0 11 6 173 175 
0 2 8 198 211 0 5 8 71 63 0 8 8 125 135 0 11 7 333 340 
0 2 9 lSO 152 0 5 9 424 440 0 8 9 58 50 0 11 8 187 195 
0 2 l 0 145 155 0 5 10 207 203 0 8 10 104 113 0 11 9 390 406 
0 2 11 95 93 0 5 11 49 45 0 8 11 107 105 0 11 10 216 223 
0 2 12 158 158 0 5 12 103 112 0 8 12 115 126 0 11 11 90 82 
0 2 13 209 212 0 5 13 182 176 0 8 13 296 299 0 11 12 103 107 
0 2 1 7 85 88 0 5 14 84 80 0 8 15 103 105 0 12 0 183 190 
0 3 l 706 713 0 6 0 326 349 0 8 17 72 63 0 12 1 214 231 
0 3 2 590 531 0 6 1 391 396 0 9 1 608 623 0 12 2 140 137 
0 3 3 602 616 0 6 2 340 369 0 9 2 594 609 0 12 3 453 474 
0 3 4 988 976 0 6 3 656 656 0 9 3 438 446 0 12 5 140 150 
0 3 5 68 77 0 6 4 402 416 0 9 4 161 161 0 12 7 212 207 
0 3 6 995 1042 0 6 5 640 670 0 9 5 70 65 0 12 8 135 148 
H K L F08S FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
0 12 12 95 92 0 17 3 76 85 1 1 -2 284 162 1 2 11 238 250 
0 12 13 65 70 0 17 4 74 76 1 1 -1 1357 1459 l 2 13 99 99 
0 12 15 81 74 0 17 6 74 78 1 1 0 1228 1375 1 2 15 . 60 59 
0 13 1 81 82 0 17 9 88 79 1 1 1 768 701 1 3-18 88 101· 
0 13 2 74 49 0 17 10 103 110 1 1 2 136 181 1 3-16 136 123 
0 13 3 106 104 0 17 12 67 68 1 ·1 3 478 464 1 3-15 120 108 
0 13 4 210 214 0 18 1 78 80 1 1 4 1107 1038 1 3-14 126 122 
0 13 5 134 136 0 18 3 109 109 1 1 5 594 587 1 3-13 203 199 
0 13 6 280 289 0 18 5 106 105 1 l 6 524 505 1 3-12 59 71 
0 13 7 48 61 0 18 7 66 5~ 1 1 7 705 720 1 3-11 160 170 
0 13 8 283 291 0 18 11 83 79 1 1 8 482 476 1 3-10 59 59 
0 13 g 54 40 0 19 2 54 54 1 l 9 124 123 1 3 -9 391 3fl 
0 13 10 131 126 0 19 4 130 125 1 1 10 202 209 1 3 -0 358 344 
0 13 14 59 69 0 19 7 76 73 1 1 11 75 90 1 3 -7 616 592 
0 14 0 120 131 0 19 9 11 7 107 1 1 13 144 153 1 3 -6 316 284 
0 14 1 211 205 0 20 0 151 151 1 l 14 72 64 1 3 -5 88 97 
0 14 2 .185 193 0 20 2 121 130 1 1 15 86 91 1 3 -4 1510 1495 
0 14 3 141 14 0 0 20 4 76 75 1 1 16 163 152 1 3 -3 43 40 
0 14 4 331 343 0 21 4 62 61 1 1 17 73 81 l 3 -2 2181 2188 
0 14 5 231 235 0 21 5 87 l 00 1 2-18 57 48 1 3 -1 449 458 
0 14 6 216 2.25 1 0-14 67 51 1 2-14 148 140 l 3 0 450 515 tv 
0 14 9 6f 76 1 0-12 337 332 l 2-12 145 139 1 3 1 564 480 CJl 
0 14 10 65 64 1 0-10 279 278 1 2-11 245 253 1 3 2 377 360 ~ 
0 14 13 61 66 1 o -a 1432 1480 1 2 -9 734 724 1 .3 3 575 556 
0 14 15 65 59 1 0 -6 455 443 1 2 -8 362 352 1 3 4 439 466 
0 15 1 79 75 1 0 -4 963 946 1 2 -7 1087 1099 l. 3 5 105 110 
0 15 2 325 335 1 0 -2 615 546 1 2 -6 1431 1402 1 3 6 684 711 
0 15 3 206 214 1 0 0 179 206 1 2 -5 736 684 1 3 7 244 247 
0 15 4 112 121 1 0 2 403 276 1 
2 -· 
798 729 1 3 8 150 161 
0 15 5 112 118 l 0 4 1643 1645 1  3 365 355 1 3 9 133 134 
0 15 t; 50 49 1 0 6 208 188 1 2 -2 488 433 1 3 10 79 79 
0 15 7 180 186 1 0 8 243 249 1 2 -1 217 223 1 3 11 168 180 
0 15 8 120 119 1 0 10 174 187 1 2 0 209 280 1 3 12 ·73 66 
0 15 9 117 117 l 0 12 234 230 1 2 1 48-4 472 1 3 13 128 132 
0 15 11 105 113 1 1-13 126 119 1 2 2 823 812 l 3 14 152 157 
0 15 12 55 15 1 1-12 255 259 1 2 3 JOO 111 1 3 15 67 63 
0 15 13 69 63 1 1-11 192 196 1 2 4 1422 1433 1 3 16 64 75 
0 16 0 478 478 1 1-10 198 205 1 2 5 619 600 1 3 18 81 81 
0 16 2 273 266 1 1 -9 400 461 1 2 6 398 398 1 4-19 59 57 
0 16 5 113 111 1 1 -6 169 127 l 2 7 107 110 l 4-14 95 94 
0 16 12 84 81 1 1 -5 498 464 1 2 8 531 518 1 •-13 225 219 
0 17 1 91 79 1 l -4 698 673 1 2 9 390 394 1 4-10 75 58 
0 17 2 170 179 1 1 -3 1250 1272 1 2 10 244 243 1 4 -9 123 128 
~" 
H K L FOBS FCAL H K L FOBS FC4L H K L FOBS FCAL H K L FOBS FCAL 
1 4 -8 44 25 1 5 3 94 85 l 7 -9 b7 65 1 8 9 208 203 
1 4 -7 140 138 l 5 4 503 546 1 7 -B 138 125 1 8 10 172 181 
1 4 -6 811 817 1 5 5 464 504 1 7 -7 483 482 1 8 11 158 162 
1 4 -5 796 794 l 5 6 254 274 1 7 -6 445 448 1 8 13 83 91 
1 4 -4 725 739 1 5 7 117 128 1 7 -5 541 541 l 8 14 82 80 
1 4 -3 757 688 l 5 8 63 62 1 7 -4 150 130 1 9-16 62 56 
1 4 -2 759 698 l 5 9 44 42 1 7 -3 722 730 1 9-15 59 67 
l 4 -1 141 131 l 5 10 241 244 1 7 -2 604 598 1 9-13 146 139 
1 4 c 303 252 1 5 11 156 157 1 7 -1 350 344 1 9-12 145 147 
1 4 1 995 978 1 5 12 137 148 1 7 0 463 471 1 9 -8 72 61 
1 4 2 1583 1544 l 5 13 55 44 1 7 1 809 825 1 9 -7 190 187 
1 4 3 62 19 1 5 14 53 46 1 1 2 1147 1178 1 9 -6 65 56 
l 4 4 503 473 1 5 15 107 118 1 7 3 801 853 1 9 -5 215 205 
1 4 5 176 185 1 5 17 65 61 1 7 4 680 691 1 9 -3 253 253 
1 4 6 83 68 1 6-12 149 152 1 1 5 154 166 l 9 -2 216 226 
1 4 7 723 744 1 6-11 105 108 1 7 0 199 197 l 9 -1 485 482 
1 4 8 56 ·74 1 6-10 424 4-17 1 7 7 135 150 l 9 0 685 691 
1 4 9 86 91 1 6 -a 477 466 1 7 8 84 75 1 9 l 622 641 
1 4 10 214 208 l 6 -7 288 284 1 7 9 108 117 l 9 2 487 496 
1 4 11 81 82 1 6 -5 733 695 1 7 12 68 69 l 9 3 694 710 
1 4 12 311 296 1 6 -4 427 396 1 7 13 99 100 1 9 4 479 500 l:'V 
1 4 13 107 113 1 6 -3 391 380 .1 7 14 82 88 1 9 5 75 85 CJl 
1 4 14 178 182 l 6 -2 402 401 1 7 16 68 62 -1 9 6 105 114 CJl 
1 4 16 57 63 1 6 -1 144 137 1 8-13 108 107 1 9 7 87 103 
1 4 17 67 48 1 6 0 627 631 1 8-12 80 84 1 9 8 179 189 
1 5-17 103 109 1 6 1 134 162 1 8-11 388 378 1 9 9 119 144 
1 5-15 202 197 1 6 2 292 291 1 a-10 132 132 1 9 10 86 86 
1 5-14 75 79 1 6 3 332 318 1 8 -9 411 404 1 9 12 146 144 
1 5-12 67 84 1 6 4 628 657 1 8 -6 238 225 1 9 14 85 95 
1 5-11 269 260 1 6 5 391 380 1 8 -5 226 215 1 9 15 73 77 
1 5-10 112 101 1 6 6 756 788 l 8 -4 54 50 1 10-17 64 56 
1 5 -9 174 168 1 6 7 511 540 1 8 -3 699 712 1 10-12 182 188 
1 5 -8 203 199 i 6 8 321 336 1 a -2 135 130 l 10-10 289 295 
1 5 -7 312 .305 1 6 9 213 213 1 8 -1 796 788 1 10 -9 129 128 
1 5 -6 382 374 1 b 10 331 345 . 1 8 0 243 200 1 10 -a 521 519 
1 5 -5 945 903 1 6 11 212 213 1 8 1 123 123 1 10 -7 164 170 
1 5 -4 422 402 1 6 13 177 180 1 8 2 100 91 1 10 -6 101 90 
1 5 -3 .1145 1107 l 6 14 57 48 1 '8 3 769 786 1 10 -5 197 198 
1 5 -2 464 459 1 6 15 72 66 1 8 4 232 220 1 10 -4 155 153 
1 5 -1 1100 1 066 1 7-14 196 194 1 .a 5 1074 1152 1 10 -3 118 106 
1 5 0 964 966 1 7-13 159 150 1 a 6 14S 150 1 10 -2 65 60 
l 5 1 811 785 1 7-12 141 145 1 8 7 153 165 1 10 -1 134 134 
1 5 2 346 325 1 7-10 180 192 1 8 8 69 55 1 10 0 63 54 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
1 10 1 128 116 1 12 -4 104 99 l 14 -6 240 241 1 16 1 138 131 
1 10 2 56 55 1 12 -3 277 276 1 14 -5 75 76 1 16 2 183 170 
1 10 3 79 74 1 12 -2 109 106 1 14 -4 214 219 1 16 4 206 204 
1 10 4 282 291 1 12 -1 246 234 1 14 -3 121 121 1 16 5 123 116 
1 10 5 50 47 1 12 0 133 143 1 14 -1 128 111 1 16 6 69 59 
1 10 {) 165 169 1 12 1 177 189 1 14 0 107 91 l 16 1 121 128 
1 10 7 280 296 1 12 5 76 81 1 14 1 162 174 1 16 10 94 99 
1 10 8 441 447 1 12 6 300 300 1 14 2 212 206 1 lb 12 57 47 
1 10 1 0 195 200 1 12 7 274 278 l 14 3 90 92 1 17 -9 108 l 04 
l 10 12 119 123 1 12 8 101 106 1 14 4 145 141 1 17 -6 63 61 
1 11-1 7 114 102 1 12 9 198 204 1 14 5 116 112 1 17 -5 88 98 
1 11-15 121 119 1 12 11 80 72 1 14 6 270 274 1 17 -4 77 72 
l 11-12 78 93 1 13-16 109 104 l 14 7 229 237 1 17 -3 118 117 
1 11-11 T3 61 1 13-14 118 109 1 14 8 295 295 1 17 -2 96 91 
1 11 -7 93 95 1 13-11 93 87 1 14 9 135 135 l 17 -1 55 46 
1 11 -6 17<i 176 1 13 -7 66 64 l 14 10 90 78 1 17 0 206 206 
1 11 -5 45 28 1 13 -6 64 55 1 14 11 53 39 1 17 2 264 265 
1 11 -4 234 226 1 13 -5 108 117 l 14 13 57 5 1 17 4 16 60 
l 11 -3 263 249 1 13 -· 
395 395 1 15-13 70 63 1 17 7 97 98 
1 11 -2 57 40 l 13 -3 163 146 1 15-11 95 92 1 18-11 65 70 
1 11 -1 225 219 1 13 -2 334 332 1 15 -7 78 77 1 18 -9 137 135 N) 
l 11 0 87 84 l 13 -1 125 1.18 1 15 -5 200 205 1 18 -7 161 158 CJl 
1 11 1 532 544 1 13 0 128 134 1 15 -4 85 83 1 18 -6 62 59 OJ 
1 11 3 183 188 1 13 1 229 234 1 15 -3 131 141 1 18 -5 90 90 
1 11 4 365 374 1 13 2 297 297 l 15 -2 198 198 l 18 -4 63 61 
1 11 5 117 128 1 13 3 90 90 1 15 -1 136 135 1 18 -2 59 64 
l 11 6 209 213 1 13 4 416 420 1 15 0 219 213 1 18 l 59 52 
1 11 1 98 102 1 13 5 68 73 1 15 1 145 148 1 18 4 84 92 
1 11 8 227 233 1 13 6 309 317 1 15 2 l 09 105 1 18 5 54 27 
l 11 9 164 168 1 13 7 113 127 1 15 3 355 353 1 16 7 57 60 
1 1l 11 60 51 l 13 8 130 131 1 15 4 84 86 1 18 9 106 116 
1 11 12 70 71 1 13 9 75 66 1 15 5 322 315 1 19 -7 62 86 
1 11 13 107 106 1 13 10 125 122 1 15 6 124 126 1 19 -5 61 62 
1 11 15 55 29 1 13 12 59 60 1 15 8 89 80 1 19 -4 113 103 
1 12-15 95 91 1 13 13 56 50 1 15 10 91 89 1 19 -2 89 88 
1 12-14 64 56 1 14-14 70 67 1 15 11 103 113 1 19 -1 79 76 
1 12-13 98 93 1 14-13 59 40 1 16-13 77 66 1 19 0 112 110 
1 12-11 151 155 1 14-12 56 49 1 16-10 80 87 1 19 1 142 133 
1 12-10 75 67 1 14-11 78 61 1 16 -a 114 103 1 19 3 100 98 
1 12 -8 103 98 1 14-10 58 60 1 16 -6 122 116 1 19 1 64 e3 
1 12 -7 134 135 1 14 -9 176 175 1 16 -4 212 206 1 20 -6 74 82 
1 12 -6 76 86 1 14 -6 53 61 1 16 -3 69 63 1 20 -5 70 71 
1 12 -5 535 542 1 14 -7 197 200 1 16 -2 293 294 l 20 -4 102 110 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
l 20 2 103 107 2 1 s 569 55.3 2 3-12' 304 302 2 4 0 1223 1183 
1 20 4 189 94 2 1 6 111 113 2 3-11 107 115 2 4 1 521 537 
1 21 -5 60 54 2 1 7 461 471 2 3-10 375 356 2 4 2 368 360 
1 21 -3 114 112 2 l 8 b22 620 2 3 -9 452 449 2 4 3 393 430 
1 21 -1 84 88 2 l 9 409 416 2 3 -a 145 133 2 4- 4 483 531 
1 21 0 124 121 2 1 10 142 144 2 3 -7 458 443 2 4 5 533 556 
1 21 1 89 80 2 1 11 277 281 2 3 -6 450 455 2 4 6 375 383 
1 21 3 88 83 2 1 12 387 375 2 3 -5 616 580 2 4- 7 370 382 
1 21 5 63 67 2 1 1.3 168 162 2 3 -4 129 139 2 4 8 172 184 
2 0-20 63 73 2 2-15 83 82 2 3 -3 315 295 2 4 9 83 89 
2 0-16 122 124- 2 2-14 208 221 2 3 -2 1099 1027 2 4 10 93 92 
2 0-12 320 335 2 2-13 300 307 2 3 -1 268 251 2 4 11 255 248 
2 0-10 309 304 2 2-12 75 61 2 3 0 129 100 2 4 12 173 170 
2 0 -8 314 3D9 2 2-11 367 382 2 3 1 452 433 2 4 13 75 77 
2 0 -6 451 448 2 2 -9 302 297 2 3 2 110 132 2 4 14 86 78 
2 0 -4 1095 9-43 2 2 -8 363 352 2 .3 3 459 456 2 4 15 93 87 
2 0 -2 873 700 2 2 -7 744 740 2 3 4 236 233 2 4 16 68 67 
2 0 0 280 316 2 2 -6 82 89 2 3 5 1·77 179 2 4 17 60 63 
2 0 2 1223 1082 2 2 -5 662 658 2 3 6 703 719 2 4 18 59 49 
2 0 4 393 404 2 2 -4 457 478 2 3 1 111 101 2 5-13 315 318 
2 0 6 118 102 2 2 -3 1001 939 2 3 8 50 45 2 5-12 167 158 
2 0 a 510 511 2 2 -2 132 152 2 3 9 519 515 2 5-11 265 249 tv CJl 
2 0 10 101 82 2 2 -1 602 592 2 3 10 190 182 2 5 -9 78 67 -.] 
2 0 14 207 195 2 2 0 686 702 2 3 11 210 215 2 s -a 275 263 
2 0 16 9{) 95 2 2 l 324 338 2 .3 12 62 72 2 5 -7 434 424 
2 1-14- 88 97 2 2 2 1170 1209 2 3 13 56 57 2 5 -6 227 224 
2 1-13 5<J 65 2 2 3 265 279 2 3 14 150 147 2 5 -5 391 389 
2 1-11 203 202 2 2 4 823 861 2 3 lb 67 52 2 5 -4 224 161 
2 1-1 0 245 254 2 2 5 484 503 2 4-16 94 92 2 5 -3 680 650 
2 1 -9 67C 677 2 2 6 221 199 2 4-15 130 131 2 5 -2 508 458 
2 l -a 879 885 2 2 7 650 662 2 4--14 249 258 2 5 -1 228 221 
2 1 -7 761 754 2 2 8 340 345 2 4-13 166 168 2 5 0 598 577 
2 1 -6 121 123 2 2 9 48 17 2 4-12 174 164 2 5 l 249 239 
2 1 -5 364 335 2 2 11 69 54 2 4-11 211 217 2 5 2 234 226 
2 l -4 1435 1388 2 2 12 82 83 2 4 -9 75 77 2 5 3 368 363 
2 1 -.3 176 200 2 2 13 244 242 2 4 -6 197 192 2 5 4 445 439 
2 1 -2 86 106 2 2 15 72 78 2 4 -7 618 606 2 5 5 78 72 
2 1 -1 b90 669 2 2 lo 73 53 2 4 -6 245 213 2 5 6 111 1 ()2 
2 1 0 766 826 2 2 17 56 48 2 4 -5 38 26 2 5 7 332 339 
2 1 1 752 806 2 2 18 69 73 2 4 -4 320 305 2 5 8 64 40 
2 1 2 289 302 2 3-18 59 60 2 4 -3 363 346 2 5 9 168 161 
2 l 3 198 190 2 3-14 109 116 2 4 -2 1025 1021 2 5 10 71 73 
2 l 4 641 652 2 3-13 159 170 2 4 -1 1453 138.3 2 5 11 214 217 
r 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
2 5 13 83 80 2 7 -2 51 60 2 9 -8 200 200 2 11-13 88 92 
2 5 15 84 90 2 7 -1 913 902 2 9 -7 241 234 2 11-11 131 120 
2 6-18 60 4 7 2 7 0 419 421 2 9 -6 69 67 2 11-10 116 112 
2 o-15 109 118 2 7 l 49 46 2 9 -5 452 451 2 11 -8 420 418 
2 6-13 107 105 2 7 2 76 46 2 9 -4 699 679 2 11 -7 195 201 
2 6-12 11 7 136 2 7 3 1008 1034 2 9 -3 424 424 2 11 -6 70 72 
2 6-11 13c 106 2 7 4 278 284 2 9 -2 474 460 2 11 -5 285 288 
2 6-10 314 318 2 7 5 598 612 2 9 -1 226 233 2 11 -4 105 108 
2 6 -9 91 79 2 7 6 145 148 2 9 0 251 241 2 11 -3 394 387 
2 6 -8 61 53 2 7 7 82 89 2 9 1 100 109 2 11 -2 51 43 
2 6 -7 417 420 2 7 8 474 485 2 9 2. 242 247 .2 11 -1 347 361 
2 6 -6 194 178 2 7 9 52 51 2 9 3 386 398 2 11 0 398 3~8 
2 6 -5 765 776 2 7 10 427 42Y 2 y 4 316 329 2 11 1 260 261 
2 6 -4 736 703 2 7 11 68 66 2 9 5 171 174 2 11 2 73 65 
2 6 -3 406 401 2 7 12 83 79 2 9 6 203 214 2 11 3 124 130 
2 6 -2 881 881 2 7 13 98 105 2 9 1 200 201 2 11 4 251 253 
2 6 -1 989 971 2 7 14 106 108 2 9 8 281 281 2 11 5 369 383 
2 b 0 46 34 2 8-14 81 76 2 9 9 217 222 2 11 6 181 186 
2 6 1 270 2-37 2 8-10 141 149 2 9 10 63 62 2 11 7 133 135 
2 6 2 386 406 2 a -9 69 64 2 9. 11 110 105 2 11 8 193 197 
2 6 3 505 512 2 8 -8 119 118 2 9 12 153 150 2 11 11 68 78 t\J 
2 6 4 325 336 2 8 -6 58 54 2 9 13 127 122 2 11 12 101 104 CJl 
.2 0 5 896 921 2 8 -5 281 282 2 10-16 113 104 2 11 15 61 53 
co 
2 6 6 668 680 2 8 -4 181 180 2 10-13 55 37 2 12-15 93 92 
2 6 7 265 275 2 8 -3 635 639 2 10-12 89 93 2 12-14 60 68 
2 6 8 185 190 2 8 -2 175 175 2 10-11 91 94 2 12-13 116 116 
2 6 g 299 308 2 8 -1 711 722 2 10-10 107 114 2 12-11 55 51 
2 6 1 0 185 185 2 a 0 299 301 2 10 -9 63 36 2 12 -9 59 52 
2 6 11 233 229 2 8 1 995 1000 2 10 -7 160 153 2 12 -8 200 204 
2 6 12 llc 116 2 8 2 315 322 2 10 -b 151 151 2 12 -6 147 147 
2 6 14 72 76 2 8 3 466 459 2 10 -5 80 71 2 12 -5 129 123 
2 6 15 81 73 2 8 4 89 74 2 10 -4 216 220 2 12 -4 111 110 
2 7-15 85 88 2 8 6 136 153 2 10 -3 112 113 2 12 -2 393 385 
2 7-14 56 29 2 8 7 272 277 2 10 -1 502 489 2 12 -1 500 502 
2 7-12 53 40 2 8 8 66 56 2 10 0 554 539 2 12 0 204 201 
2 7-11 63 58 2 8 11 94 99 2 10 2 411 403 2 12 1 669 668 
2 7-10 361 356 2 8 13 57 69 2 10 4 332 337 2 12 2 90 87 
2 7 -8 199 197 2 8 14 65 67 2 10 5 305 301 2 12 3 438 431 
2 7 -7 47 21 2 8 15 54 52 2 10 6 59 61 2 12 4 72 70 
2 7 -6 700 702 2 9-12 85 81 2 10 11 59 56 2 12 5 82 72 
2 7 -5 611 612 2 9-11 70 70 2 10 14 56 53 2 12 6 62 64 
2 7 -4 593 585 2 9-10 67 71 2 11-15 59 31 2 12 7 159 165 
2 7 -3 637 630 2 9 -9 404 390 2 11-14 56 39 2 12 10 71 68 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
2 12 11 68 65 2 15 -3 159 160 2 18 -1 74 63 3 1-10 153 157 
2 13-12 102 95 2 15 -2 150 138 2 18 0 96 109 3 1 -a 141 132 
2 13-11 64 47 2 15 0 152 139 2 18 1 123 123 3 1 -7 110 129 
2 13-10 83 83 2 15 1 149 144 2 18 2 115 115 3 1 -5 39 30 
2 13 -9 108 100 2 15 2 104 105 2 18 3 113 108 3 1 -4 132 144 
2 13 -8 69 78 2 15 3 95 80 2 18 5 61 67 3 l -3 526 . 454 
2 13 -7 95 85 2 15 4 166 157 2 19 -9 103 106 3 1 -2 142 155 
2 13 -6 345 340 2 15 5 94 95 2 19 -8 84 80 3 1 -1 604 574 
2 13 -4 245 243 2 15 7 190 .188 2 19 -7 105 107 3 1 0 2175 2317 
2 13 -3 267 268 2 15 9 140 134 2 19 -4 66 64 3 l 1 838 872 
2 13 -2 181 191 2 15 13 64 50 2 19 -2 59 44 3 1 2 466 478 
2 13 -1 425 431 2 16-10 92 88 2 19 7 67 55 3 1 3 631 648 
2 13 1 122 112 2 16 -7 142 139 2 20 -4 56 41 3 1 4 221 229 
2 13 3 93 100 2 16 -4 64 61 2 20 -3 62 55 3 l 5 550 546 
2 13 4 113 116 2 16 -3 105 103 2 20 -2 138 135 3 1 6 296 301 
2 13 5 260 271 2 16 -1 172 185 2 20 0 206 209 3 l 7 347 330 
2 13 6 274 281 2 16 0 212 211 2 20 2 96 106 3 1 a 118 127 
2 13 8 145 151 2 16 1 115 117 2 20 4 81 75 3 1 11 54 55 
2 13 9 84 72 2 16 2 376 380 2 21 -5 94 99 3 1 12 89 77 
2 13 10 95 96 2 16 3 63 70 2 21 -4 58 47 3 l 13 140 .134 
2 13 14 62 55 2 16 4 53 53 2 21 -2 62 74 3 l 14 105 107 rv 
2 14-11 159 163 2 17-10 109 100 2 21 l 55 24 3 1 16 57 50 (Jl 
2 14 -8 125 119 2 17 -9 109 112 2 21 3 69 44 3 2-17 64 f 4 co 
2 14 -5 214 208 2 17 -B 75 69 3 0-20 69 65 3 2-16 69 58 
2 14 -4 101 96 2 17 -7 93 91 3 0-12 200 203 3 2-15 71 62 
2 14 -3 18~ 191 2 17 -6 91 93 3 0 -6 193 170 3 2-14 57 51 
2 14 -2 185 179 2 17 -4 156 150 3 0 -4 711 726 3 2-11 275 283 
2 14 -1 57 56 2 17 -2 172 165 3 0 -2 1252 1224 3 2-10 188 200 
2 14 0 217 223 2 17 -1 113 101 3 0 0 1574 1512 3 2 -9 330 328 
2 14 l sa 53 2 17 0 106 89 3 0 2 975 922 3 2 -8 253 254 
2 14 2 192 189 2 17 1 51 62 3 0 4 386 361 3 2 -7 474 478 
2 14 3 212 220 2 17 2 100 106 3 0 6 106 90 3 2 -6 396 403 
2 14 4 340 .34 0 2 17 4 174 170 3 0 8 124 106 3 2 -5 389 376 
2 14 5 219 224 2 17 5 67 55 3 0 10 310 301 3 2 -4 158 187 
2 14 6 143 140 2 17 6 83 81 3 0 12 608 607 3 2 -3 108 100 
2 14 7 101 98 2 17 8 61 54 3 1-20 58 28 3 2 -2 56 88 
2 14 11 69 77 2 17 10 66 53 3 1-17 57 60 3 2 -1 847 803 
2 15-11 56 56 2 18-11 70 65 3 1-lt> 185 188 3 2 0 1066 1115 
2 15-l 0 80 68 .2 18 -8 61 45 3 1-15 140 147 3 2 l 261 225 
2 15 -9 126 125 2 18 -7 71 74 3 1-14 63 57 3 2 2 51 5 
2 15 -7 147 148 2 18 -5 92 88 3 1-13. 241 258 3 2 3 367 402 
2 15 -5 207 199 2 18 -3 59 57 3 1-.12 359 361 3 2 4 183 183 
2 15 -4 58 48 2 18 -2 114 120 3 1-11 114 109 3 2 5 323 329 
r 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
3 2 6 44 19 3 4-13 219 214 3 5 1 151 122 3 7-12 80 71 
3 2 7 341 336 3 4-12 298 292 3 5 2 398 411 3 7-11 118 105 
3 2 8 321 321 3 4-10 338 334 3 5 3 945 97B 3 7-10 161 149 
3 2 9 463 458 3 4 -9 245 245 3 5 4 576 607 3 7 -9 132 127 
3 2 10 371 371 3 4 -a 401 404 3 5 5 8.37 870 3 7 -a 71 79 
3 2 11 351 349 3 4 -7 423 406 -3 5 6 120 125 3 7 -6 189 176 
3 2 12 139 127 3 4 -6 446 440 3 5 7 398 423 3 7 -5 190 183 
3 2 13 94 107 3 4 -5 676 662 3 5 8 B4 79 3 7 -4 306 313 
3 3-17 58 So 3 4 -4 486 461 3 5 10 130 132 3 7 -3 459 451 
3 3-16 63 61 3 4 -3 1146 1130 3 5 11 216 221 3 7 -2 324 321 
3 3-14 288 291 3 4 -2 63 81 3 5 13 107 91 .3 7 -1 450 460 
3 3-13 147 157 3 4 -1 540 524 3 5 14 65 71 3 1 0 288 299 
3 3-12 1.36 142 3 4 0 383 358 3 5 15 66 68 3 7 1 883 ·902 
3 3-11 234 241 3 4 1 437 415 3 6-15 BB 95 3 7 2 680 701 
3 3-10 230 236 3 4 2 798 BOS 3 6-13 239 239 3 7 3 99 «i3 
3 3 -9 232 229 3 4 3 1018 1033 3 6-11 186 182 3 7 4 465 471 
3 3 -a 72 80 3 4 4 529 549 3 6-10 140 143 3 7 5 143 151 
3 3 -7 695 7Dl 3 4 s· 60 65 3 6 -9 423 420 3 7 6 543 571 
3 3 -6 119 126 3 4 6 639 658 3 6 -8 304 309 3 7 7 300 304 
3 3 -5 695 648 -3 4 7 224 23.i 3 6 -7 343 360 3 7 B 50 50 
~ 3 -4 509 460 3 4 8 420 430 3 6 -6 1021 998 3 7 10 76 BO _, t'V 
3 3 -3 242 243 3 4 9 193 180 3 6 -5 207 212 3 7 11 218 219 Q) 
3 3 -2 848 803 3 4 10 175 1B6 3 6 -4 472 446 3 7 13 86 90 0 
3 3 -1 601 617 3 4 11 68 61 3 t> -3 247 239 3 7 14 64 68 
3 3 0 111 96 3 4 12 76 75 3 6 -2 324 319 3 7 15 66 29 
3 3 1 290 284 3 4 13 56 44 3 6 -1 643 637 3 8-13 89 90 
3 3 2 554 585 3 4 17 58 24 3 6 0 B4 93 3 B-12 111 111 
3 3 3 198 242 3 5-16 54 35 3 6 1 836 820 3 8-11 107 102 
3 3 4 648 639 3 5-15 140 145 3 6 2 2:37 210 3 8-10 195 194 
3 3 5 468 478 3 5-13 110 112 3 0 3 310 308 3 a -9 149 150 
3 3 6 703 730 3 5-12 91 108 3 6 4 120 112 3 8 -8 108 104 
3 3 7 lOC 102 3 5-11 210 204 3 6 5 95 101 3 8 -7 282 285 
3 3 B 2J. 3 215 3 :>-10 61 67 3 6 6 201 207 3 8 -6 194 192 
3 3 9 236 242 3 5 -9 98 90 3 6 7 610 637 3 8 -5 479 451 
3 3 1 0 272 275 3 5 -8 188 174 3 6 8 65 70 3 a -4 42 32 
3 3 11 63 65 3 5 -7 188 180 3 6 9 365 368 3 8 -3 486 479 
3 3 12 79 85 3 5 -6 121 114 3 6 10 166 166 3 8 -2 303 317 
3 3 1.3 16tJ 166 3 5 -5 3 288 3 6 11 65 61 3 8 -1 1032 1047 
3 3 18 61 56 3 5 -4 303 311 3 6 12 195 189 3 8 0 80 71 
3 4-19 64 63 3 5 -3 165 164 3 6 14 102 89 3 a 1 40 33 
3 4-16 6~ 68 3 5 -2 363 369 3 7-18 83 67 3 8 2 45 40 
3 4-15 58 62 3 5 -1 413 404 3 7-u. 111 113 3 8 3 205 217 
3 4-14 137 142 3 5 0 416 424 3 7-13 100 101 3 a 5 211 215 
r 
H K L FOBS FCAL H K L FOBS FC4L H K L FOBS FCAL H K L FOBS FCAL 
3 8 6 166 168 3 10 -2 74 64 3 12 -4 320 315 3 14 -4 336 332 
3 8 7 46 39 3 10 -1 323 316 3 12 -3 458 462 3 14 -3 196 1~5 
3 8 8 107 112 3 10 0 241 249 3 12 -2 173 155 3 14 -2 78 77 
3 8 9 12c 54 3 10 1 54 56 3 12 -1 78 75 3 14 0 210 206 
3 8 l 0 71 56' 3 10 2 122 124 3 12 0 214 213 3 14 1 85 88 
3 8 11 214 214 3 10 3 204 215 3 1.2 1 215 215 3 14 2 92 80 
3 8 13 198 193 3 10 6 144 151 3 12 2. 130 121 3 14 3 95 101 
3 8 14 56 23 3 10 a 203 211 3 12 3 180 173 3 14 5 60 55 
3 8 15 87 75 3 10 9 142 149 3 12 4 100 100 3 14. 7 168 172 
3 9-17 98 89 3 10 10 145 152 3 12 5 239 240 3 14 8 154 155 
3 9-15 71 61 3 10 11 73 78 3 12 6 63 61 3 14 9 96 95 
3 9-1.3 117 106 3 10 12 159 159 3 12 8 99 103 3 14 10 93 83 
3 9-12 217 217 3 11-15 85 78 3 12 9 177 183 3 14 11 85 88 
3 9-11 lZG 120 3 11-13 91 91 3 12 11 72 63 3 14 13 64 42 
3 9-10 287 291 3 11-12 178 187 3 12 13 81 69 3 15-13 60 42 
3 9 -a 147 142 3 11-1! 94 l 00 3 12 15 78 73 3 15-12 56 44 
3 9 -7 55 55 3 11-10 159 175 3 13-14 86 80 3 15 -9 68 61 
3 9 -6 326 318 3 11 -9 249 264 3 13-10 77 82 3 15 -8 122 119 
3 9 -5 92 78 3 11 -7 66 67 3 13 -9 113 114 3 15 -7 157 154 
3 9 -4 572 582 3 11 -6 216 203 3 13 -8 160 158 3 15 -6 68 48 
3 9 -3 63 16 3 11 -5 78 57 3 13 -6 149 142 3 15 -5 82 80 [\.'.) 
3 9 -2 94 92 3 11 -4 305 304 3 13 -5 170 158 3 15 -4 114 126 0) 
3 9 -1 5.00 489 3 11 -3 396 402 3 13 -· 79 73 3 15 -3 159 156 
t-' 
3 9 0 171 175 3 11 -2 96 96 3 13 -3 180 183 3 15 -2 134 140 
3 9 1 957 968 3 11 -1 277 278 3 13 -2 528 521 3 15 -1 309 304 
3 9 2 204 202 3 11 0 349 354 3 13 -1 202 203 :3 15 0 208 206 
3 9 3 167 175 3 1·1 l 216 216 3 13 0 356 350 3 15 1 190 189 
3 9 4 598 611 3 11 2 59 62 3 13 1 120 132 3 15 2 220 220 
3 9 5 123 118 3 11 3 359 371 3 13 2 196 204 3 15 5 116 116 
3 9 7 199 201 3 11 .4 102 104 3 13 3 67 51 3 15 6 58 59 
3 9 8 59 43 3 11 5 76 20 3 13 4 48 52 3 15 7 125 131 
3 9 9 84 94 3 11 8 143 138 3 13 5 81 77 3 15 8 60 45 
3 9 1 l 110 117 3 11 10 66 61 3 13 6 166 161 3 15 9 107 100 
3 9 13 110 106 3 11 12 73 71 3 13 7 93 73 3 16-10 77 83 
3 9 16 64 48 3 11 15 56 34 3 13 8 159 148 3 16 -7 92 96 
3 10-11 54 69 3 12-14 55 38 -3 13 9 57 60 3 16 -6 64 59 
3 10-10 151 141 3 12-12 79 67 3 14-12 58 47 3 16 -5 172 166 
3 10 -9 110 114 3 12-11 84 78 3 14-11 58 62 3 16 -4 98 111 
3 10 -8 571 573 3 12 -9 99 95 3 14 -9 76 74 3 16 -3 150 151 
3 10 -7 196 205 3 12 -8 62 35 3 14 -8 100 93 3 16 -2 270 278 
3 10 -b 341 342 3 12 -7 167 156 3 14 -7 101 113 3 16 0 150 141 
3 10 -5 84 711, 3 12 -b 282 278 3 14 -6 210 205 3 16 1 75 77 
3 10 -4 238 238 3 12 -5 362 362 3 14 -5 190 193 3 16 2 118 128 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
3 16 3 100 89 3 21 2 63 59 4 l 16 59 72 4 3 3 36 5 
3 16 4 130 138 4 0-16 128 148 4 2-17 72 69 4 3 4 102 109 
3 16 6 114 113 4 0-14 70 78 4 2-15 83 93 4 3 5 664 685 
3 16 l 0 80 67 4 0-12 209 204 4 2-14 116 120 4 3 6 80 73 
3 16 12 77 82 4 0-10 46 49 4 2-13 169 173 4 3 7 175 164 
3 1 7-11 73 70 4 o -a 404 409 4 2-12 130 125 4 3 8 608 614 
3 17 -9 64 68 4 0 -6 132 118 4 2-11 168 178 4 3 10 379 378 
3 17 -7 75 70 4 0 -4 420 382 4 2-10 128 136 4 3 11 84 90 
3 17 -5 65 75 4 0 -2 323 274 4 2 -9 458 455 4 3 12 94 99 
3 17 -4 77 66 4 0 0 1265 1262 4 2 -8 161 167 4 4-16 125 119 
3 17 -2 1.18 11 a 4 0 2 1447 1469 4 2 -7 68 36 4 4-15 155 158 
3 17 -1 85 19 4 0 4 2091 21~5 4 2 -6 355 339 4 4-14 142 138 
3 17 0 207 207 4 0 {;; 198 196 4 2 -5 113 98 ... 4-13 114 110 
3 17 2 192 191 4 0 8 133 125 4 2 -4 92.3 919 4 4-11 123 105 
3 17 3 106 107 4 0 12 179 178 4 2 -3 309 331 4 4-10 76 71 
3 17 5 69 68 4 0 16 133 115 4 2 -2 1052 1004 4 4 -9 267 255 
3 18 -9 162 158 4 1-16 67 61 4 2 -1 300 279 4 4 -a 51 52 
3 18 -7 159 155 4 1-15 64 66 4 2 0 472 455 4 4 -7 330 .323 
3 18 -6 77 88 4 1-14 64 75 4 2 1 711 736 4 4 -6 658 660 
3 18 -5 59 71 4 1-1.3 53 39 4 2 2 265 303 4 4 -5 197 195 
3 18 0 55 47 4 1-12 190 183 4 2 3 1095 1121 4 4 -4 67 74 l:'-' 
3 18 1 100 93 4 1 -9 283 282 4 2 4 404 412 4 4 -3 376 377 0) 
3 18 ,J 54 46 4 1 -8 572 574 4 2 5 699 705 4 4 -2 527 548 
l:'-' 
3 18 5 86 82 4 1 -7 710 719 4 2 6 791 805 4 4 -1 683 658 
3 18 7 100 98 4 1 -6 .393 389 4 2 7 100 92 4 4 0 804 832 
3 18 9 102 91 4 l -5 287 288 4 2 8 89 85 4 4 1 150 139 
3 19 -5 118 123 4 l -4 177 179 4 2 9 114 107 4 4 2 647 657 
3 19 -3 75 79 4 1 -.3 242 189 4 2 17 62 58 4 4 3 173 163 
3 19 -2 78 80 4 l -2 544 517 4 3-18 72 73 4 4 4 218 227 
3 19 D 95 93 4 1 -1 96 70 4 3-15 122 112 4 4 5 159 150 
3 19 1 77 72 4 l 0 744 746 4 3-14 52 37 4 4 6 153 153 
3 19 2 92 80 4 1 1 182 210 4 3-11 180 183 4 4 7 217 223 
3 19 3 123 120 4 1 2 94 18 4 3-10 188 188 4 4 11 90 90 
3 19 4 73 74 4 1 3 379 369 4 3 -9 56 56 4 5-19 68 49 
3 19 5 96 93 4 l 4 831 8-34 4 -3 -8 94 89 4 5-17 58 43 
3 20 -4 97 94 4 1 5 225 245 4 3·-7 26-4 264 4 5-15 110 101 
3 20 -2 104 84 4 l 6 512 504 4 3 -6 1005 998 4 5-14 119 119 
3 20 0 69 77 -4 1 7 323 320 4 3 -5 215 223 4 5-13 144 140 
3 20 4 75 63 4 1 8 158 156 4 3 -· 1139 1126 4 5-12 120 109 
3 21 -3 85 76 4 1 9 371 369 4 3 -2 708 717 4 5-11 88 87 
3 21 -1 70 83 4 l 10 138 136 4 3 -1 576 559 4 5-10 84 77 
3 21 0 69 55 4 1 11 119 123 4 3 0 214 242 4 5 -9 222 225 
3 21 1 70 70 4 1 14 55 41 4 3 2 293 298 4 s -a 498 504 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
4 5 -7 bl bO 4 b 11 b5 48 4 8 0 121 107 4 10 -3 160 161 
4 5 -6 225 214 4 6 12 63 58 4 8 1 796 810 4 10 -2 167 152 
4 5 -5 1 057 1045 4 6 16 74 68 4 a 2 267 268 4 10 0 207 205 
4 5 -4 599 609 4 7-13 93 78 4 8 3 763 780 4 10 1 45 36 
4 5 -3 1235 1246 4 7-12 91 17 4 8 5 110 102 4 10 2 149 155 
4 5 -2 581 591 4 7-11 150 143 4 8 6 59 49 4 10 3 370 370 
4 5 -1 591 582 4 7-10 290 288 4 a 7 81 79 4 10 4 366 379 
4 5 a 301 300 4 7 -9 220 224 4 8 8 156 160 " 10 5 160 141 4 5 1 263 270 4 7 -8 238 244 4 8 9 216 221 4 10 6 144 141 
4 5 2 588 591 4 7 -7 339 334 4 8 11 98 11 1 4 10 7 169 181 
4 5 3 492 509 4 7 -6 230 227 4 8 15 103 99 4 10 8 266 268 
4 5 4 259 266 4 7 -5 302 301 4 9-11 84 84 4 10 13 63 53 
4 5 5 190 190 4 7 -4 141 133 4 9-10 132 135 4 10 14 98 105 
4 5 c 15~ 168 4 7 -3 136 132 "' 9 -9 169 173 4 11-17 74 67 4 5 7 491 511 4 7 -2 802 802 4 9 -8 524 527 4 11-11 139 136 
4 5 9 279 285 4 7 -1 203 202 4 9 -7 344 342 4 11 -9 107 106 
4 5 l 0 104 111 4 7 0 310 313 4 9 -6 255 255 4 11 -8 340 342 
4 5 11 258 254 4 7 2 131 121 4 9 -4 117 114 4 11 -7 245 240 
4 5 1 3 66 75 4 7 3 65 64 4 9 -3 174 172 • 11 -6 282 279 
4 6-17 65 66 4 7 4 142 157 4 9 -2 267 257 4 11 -5 610 612 
.4 6-15 112 11 0 4 7 5 504 517 4 9 -1 299 301 4 11 -3 298 291 [.\j 
4 6-14 211 216 4 7 6 236 238 4 9 l 140 147 4 11 -2 360 354 m 
4 6-12 245 252 4 7 1 260 260 4 9 2 48 38 4 11 0 54 61 
w 
4 6-10 350 352 4 7 8 87 92 4 9 3 56 36 4 11 1 168 170 
4 6 -9 366 375 4 7 9 107 104 4 9 4 85 87 4 11 2 215 213 
4 b -8 51 18 4 7 10 226 225 4 9 5 453 464 4 11 4 57 56 
4 6 -7 291 293 4 7 11 63 65 4 9 6 190 181 4 11 5 122 133 
4 6 -6 401 396 4 7 12 97 88 4 9 7 56 .41 4 11 6 90 92 
4 6 -5 118 116 4 7 13 108 107 4 9 8 73 73 4 11 7 125 125 
4 6 -4 204 186 4 7 14 93 88 4 9 10 136 131 4 11 8 118 112 
4 6 -3 207 208 4 7 15 59 33 4 9 11 51 51 4 11 9 225 232 
4 0 -2 189 194 4 8-15 68 73 4 9 12 183 173 4 11 11 140 136 
.4 6 -1 524 530 4 8-14 118 118 4 9 13 89 87 4 11 12 87 73 
4 6 0 137 154 4 8-13 209 206 4 9 15 67 77 4 11 13 85 87 
4 6 1 245 248 4 8-11 217 222 4 10-16 69 63 4- 12-15 60 55 
4 6 2 449 465 4 8 -9 323 320 4 10-12 260 261 4 12-14 114 116 
4 6 3 172 184 4 8 -8 154 146 4 10-10 296 310 4 12-13 63 57 
4 6 4 492 515 4 8 -7 150 147 4 10 -9 107 105 4 12-11 97 95 
4 6 5 48 56 4 8 -6 85 75 4 10 -8 316 312 4 12 -9 111 111 
4 6 6 246 252 4 8 -4 212 204 4 10 -7 95 102 4 12 -a 104 93 
4 6 7 218 21 g 4 8 -3 221 232 4 10 -6 185 178 4 12 -6 236 226 
4 6 8 ae 80 4 a -2 142 144 4 10 -5 165 172 4 12 -5 56 36 
4 6 10 88 89 4 8 -1 411 407 4 10 -4 382 380 4 12 -4 147 146 
H K L FOB6 FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
4 12 -3 4-40 429 4 14 2 78 72. 4 17 0 84 95 5 1-11 l 01 107 
4 12 -2 204 209 4 14 3 183 173 4 17 4 103 112 5 1-10 219 225 
4 12 -1 248 247 4 14 4 76 74 4 17 5 62 65 5 1 -9 244 243 
4 12 0 255 250 4 14 5 217 207 4 17 6 86 90 5 1 -8 432 443 
4 12 1 290 295 4 14 6 336 33ti 4 18 -9 118 118 5 1 -6 108 107 
4 12 2 1()1 105 4 14 -, 97 90 4 18 -5 96 98 5 1 -4 186 175 
4 12 4 159 163 4 14 8 163 166 4 18 -3 89 85 5 l -3 476 465 
4 12 5 160 174 4 14 9 60 61 4- 18 l 86 85 5 1 -2 55 34 
4 12 6 48 33 4 14 11 63 49 4 18 3 137 142 5 1 -1 303 2§1 
4 12 7 336 339 4 15-11 67 55 4 18 5 112 - 102 5 1 0 200 206 
4 12 8 53 57 4 15-10 69 64 4 18 7 64 61 5 1 1 567 602 
4 12 9 78 79 4 15 -9 145 139 4 19 -9 77 82 5 1 2 41&.4 446 
4 12 13 82 74 4 15 -7 140 148 4 19 -7 128 133 5 1 3 594- 590 
4 13-12 63 59 4 15 -5 116 126 4 19 -4 138 133 5 1 4 417 405 
4 13-11 77 66 4 15 -3 122 123 4 19 -2 104 103 5 l 5 225 227 
4 13-1 0 131 128 4 15 -2 91 98 4 19 0 79 76 5 1 6 151 141 
4 13 -a 73 70 4 15 1 116 111 4 19 1 59 64 5 1 7 70 79 
4 13 -~ 282 290 4 15 3 92 86 4 19 4 59 62 5 l 8 195 194 
4 13 -5 124 121 4 15 4 167 167 4 19 6 64 51 5 1 9 124 120 
4 13 -4 425 425 4 15 5 53 41 4 20 -2 64 65 5 1 11 210 199 
4 13 -3 59 45 4 15 6 108 11-3 4 20 -1 65 61 5 1 12 198 200 t\.) 
4 13 -2 156 138 4 15 7 150 147 4 20 0 157 158 5 1 17 65 47 m 
4 1.3 -1 81 65 4 15 9 80 78 4 20 1 65 67 5 2-14 54 68 ~ 
4 13 0 49 59 4 15 11 83 86 4 20 2 140 138 5 2-13 136 144 
4 13 1 71 78 4 16-13 76 71 5 0-12 81 94 5 2-12 138 140 
4 13 2 46 20 If. 16-12 57 41 5 0-10 118 123 5 2-10 267 260 
4 13 3 .-4-8 40 4 16-11 60 65 5 0 -8 981 1011 5 2 -9 339 344 
4 13 4 133 129 4 16-10 110 102 5 0 -6 601 586 5 2 -8 251 245 
4 13 6 129 126 4 16 -a 70 73 5 0 -4 1083 1109 5 2 -7 856 854 
4 13 7. 67 63 4 16 -6 70 73 5 0 -2 78 28 5 2 -6 71 78 
4 13 8 258 260 4 16 -2 62 65 5 0 0 772 751 5 2 -5 821 810 
4 13 10 148 151 4 16 -1 99 85 .5 0 4 701 695 5 2 -4 529 521 
4 13 12 83 77 4 16 0 135 134 5 0 6 344 349 5 2 -3 545 534 
4 14-15 57 25 4 16 2 242 239 5 0 8 263 249 5 2 -2 913 926 
4 14-14 59 58 4 16 4 188 183 5 0 10 118 112 5 2 -1 264 265 
4 14-11 113 123 4 16 5 63 52 5 0 12 124 119 5 2 0 278 281 
4 14 -7 82 80 4 17-10 77 82 5 0 14 140 130 5 2 1 120 111 
4 14 -6 83 78 4 17 -8 130 126 5 0 16 59 58 5 2 4 159 152 
4 14 -5 212 209 4 17 -7 87 87 5 1-17 63 43 5 2 5 322 322 
4 14 -4 270 271 4 17 -6 114 115 5 1-16 87 94 5 2 6 124 55 
4 14 -2 183 187 4 17 --5 90 81 5 1-15 68 67 5 2 7 186 186 
4 14 -1 169 170 4 17 -4 57 51 5 1-14 147 155 5 2 8 212 199 
4 14 1 60 50 4 17 -2 155 165 5 1-13 57 57 5 2 9 219 219 
H K L FOBS FC4L H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
5 2 10 159 150 5 4 -1 906 888 5 6-10 271 277 5 8 -9 269 260 
5 2 12 63 50 5 4 0 68 73 5 6 -9 55 60 5 a -7 466 464 
5 2 13 135 128 5 4 1 269 258 5 6 -8 386 393 5 8 -6 280 289 
5 2 15 b2 66 5 4 2 499 511 5 6 -7 91 89 5 8 -5 400 398 
5 3-16 70 75 5 4 3 178 184 5 6 -6 395 394- 5 8 -4 55 60 
5 3-14 210 278 5 4 4 45 35 5 6 -5 267 263 5 a -3 105 101 
5 3-13 130 125 5 4 s 99 103 5 6 -4 153 163 5 B -2 60 52 
5 3-12 21 7 206 5 4 6 128 12.3 5 6 -3 417 405 5 8 0 164 167 
5 3-11 49 53 5 4 7 110 109 5 6 -2 98 93 5 a 1 369 384 
5 3-10 74 89 5 4 9 53 30 5 6 -1 72 63 5 8 2 120 124 
5 3 -9 574 573 5 4 10 101 94 5 6 1 391 389 5 a 5 279 281 
5 3 -8 197 204 5 4 11 206 204 5 6 2 484 492 5 8 6 68 65 
5 3 -7 123 116 5 4 12 132 133 5 6 4 161 163 5 8 7 273 278 
5 3 -6 303 299 5 4 14 95 89 5 6 5 341 350 5 8 9 286 277 
5 3 -5 54 64 5 4 16 71 62 5 6 6 142 148 5 8 10 62 64 
5 3 -4 155 142 5 5-17 63 63 5 6 8 416 416 5 8 13 96 97 
5 3 -3 702 698 5 5-15 135 132 5 6 10 272 272 5 a 14 66 66 
5 3 -2 517 507 5 5-13 288 292 5 6 11 204 201 5 9-17 71 55 
5 3 -1 505 476 5 5-11 265 262 5 7-14 110 115 5 9-16 78 91 
5 3 0 1419 1438 5 5-10 227 235 5 7-12 135 141 5 9-14 56 45 
5 3 1 288 296 5 5 -9 52 48 5 7-10 373 368 5 9-12 87 83 t\J 
5 3 2 782 820 5 5 -7 509 507 5 7 -9 167 166 5 9-11 136 137 OJ 
5 3 3 119 115 5 5 -6 249 239 5 1 -a 149 141 5 9 -9 240 239 CJl 
5 3 4 89 92 5 5 -5 126 124 5 7 -7 63 73 5 9 -a 133 126 
5 3 5 68 77 5 5 -4 227 220 5 7 -5 166 167 5 9 -6 88 65 
5 3 7 271 263 5 5 -3 135 135 5 7 -4 379 375 5 9 -5 57 60 
5 3 10 231 222 5 5 -2 301 295 5 7 -3 244 239 5 9 -4 .131 132 
5 3 12 84 83 5 5 -1 1248 1248 5 7 -2 511 507 5 9 -3 118 105 
5 3 14 70 57 5 5 0 778 800 5 7 -1 462 461 5 9 -1 150 140 
5 4-15 110 118 5 5 l 593 603 5 7 0 60 53 5 9 l 184 186 
5 4-14 54 36 5 5 2 49 47 5 7 1 133 113 5 9 2 93 96 
5 4-13 105 110 5 5 3 171 185 5 7 2 227 226 5 9 3 491 497 
5 4-12 117 11 7 5 5 4 303 308 5 1 3 330 333 5 9 4 334 337 
5 4-11 202 192 5 5 5 264 258 5 7 4 235 233 5 9 5 188 183 
5 4-l 0 48 28 5 5 6 214 225 5 7 5 238 247 5 9 6 253 258 
5 4 -9 185 180 5 5 7 165 1 72. 5 7 6 475 485 5 9 7 128 124 
5 4 -B 292 302 5 5 8 49 31 5 7 7 189 188 5 9 8 133 133 
5 4 -7 265 248 5 5 9 224 218 5 7 8 238 235 5 10-16 63 62 
5 4 -6 239 232 5 5 10 116 .124 5 7 9 94 90 5 10-12 59 61 
5 4 -5 109 103 5 5 11 135 124 5 7 11 55 58 5 10-11 94 98 
5 4 -4 80~ 793 5 5 13 76 75 5 7 12 74 69 5 10-10 65 61 
5 4 -3 55S 545 5 5 14 55 43 5 8-17 74 73 5 10 -9 11 83 
5 4 - 2 1223 l 22 0 5 6-15 74 75 5 8-13 55 47 s 10 -a 435 440 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
5 10 -7 79 74 5 12 -5 89 95 5 14 9 106 101 5 19 -5 64 60 
5 10 -6 421 414 5 12 -3 340 335 5 14 10 124 116 5 19 -2 70 55 
5 10 -5 145 139 5 12 -2 179 189 5 14 11 58 40 5 19 0 155 154 
5 10 -4 314 313 5 12 -1 539 538 5 14 12 60 46 5 19 2 70 68 
5 10 -2 121 123 5 12 l 110 107 5 15-13 84 93 5 19 3 85 90 
5 10 -1 118 119 5 12 4 82 66 5 15-12 70 65 5 19 5 103 105 
5 10 0 311 304 5 12 5 179 185 5 15-11 122 144 5 20 -4 111 118 
5 10 1 222 223 5 12 7 53 68 5 15 -5 89 91 5 20 -3 85 84 
5 10 2 263 272 5 12 8 88 88 5 15 -3 51 59 5 20 -2 109 109 
5 10 3 93 91 5 12 10 140 138 5 15 -1 94 91 6 0-16 213 210 
5 10 5 118 119 5 12 11 110 113 5 15 1 84 83 6 0-14 56 49 
5 10 0 250 257 5 12 13 69 62 5 15 2 196 203 6 0-12 209 217 
5 10 8 291 285 5 13-14 103 113 5 15 3 201 200 6 0 -8 413 402 
5 10 9 86 82 5 13-12 174 178 5 15 5 177 174 6 0 -6 155 163 
5 10 10 102 101 5 13-11 68 81 5 15 6 68 62 6 0 -4 614 595 
5 10 11 94 98 5 13-10 82 78 5 15 7 146 147 6 0 -2 710 701 
5 10 12 132 124 5 13 -9 108 109 5 16 -9 76 74 6 0 0 857 842 
5 11-15 108 102 s 13 -8 85 77 5 16 -a 92 80 6 0 2 144 152 
5 11-13 195 196 5 13 -7 93 99 5 16 -6 118 116 6 0 4 117 117 
5 11-11 87 79 5 13 -6 84 79 5 16 -4 145 137 6 0 6 177 179 
5 11-l 0 98 98 5 13 -5 91 90 5 16 -3 83 80 6 0 8 197 188 l...:> 
5 11 -6 217 224 5 13 -3 133 134 5 16 -2 156 152 6 0 10 137 132 O':l 
5 11 -5 145 139 5 13 -2 98 88 5 16 0 159 154 6 0 12 81 84- O':l 
5 11 -4 81 79 5 13 0 315 321 5 16 4 168 160 6 0 14 69 75 
5 11 -3 61 63 5 13 1 255 250 5 16 5 55 53 6 1-17 56 47 
5 11 -2 185 180 5 13 2 265 259 5 16 6 102 90 6 1-13 58 69 
5 11 -1 283 282 5 13 4 230 231 5 16 9 86 80 6 1-12 78 74 
5 11 0 77 68 5 13 6 216 213 5 17-10 89 89 6 1-11 91 92 
5 11 1 358 352 5 13 8 130 130 5 17 -9 66 68 6 1-10 145 149 
5 11 2 210 213 5 13 11 60 57 5 17 1 61 61 6 1 -9 173 174 
5 11 3 143 125 5 13 12 85 75 5 17 2 166 169 6 1 -7 496 493 
5 11 4 322 325 5 14-12 83 84 5 17 3 59 48 6 1 -6 502 502 
5 11 5 251 244 5 14-10 121 137 5 17 4 114 119 6 1 -5 662 638 
5 11 6 121 121 5 14 -9 167 163 5 17 6 89 76 6 1 -4 862 851 
5 11 7 76 83 5 14 -7 160 1.62 5 18 -9 69 67 6 1 -3 391 376 
5 11 a 62 66 5 14 -5 135 128 5 18 -7 151 159 6 1 -2 150 146 
5 11 13 82 86 5 14 -2 176 181 5 18 -5 143 144 6 1 -1 99 72 
5 12-16 60 35 5 14 0 117 121 5 18 -3 95 83 6 1 0 546 549 
5 12-11 209 203 5 14 1 198 198 5 18 -1 66 61 6 l 1 91 96 
5 12-1 0 84 89 5 14 2 BO 59 5 18 l 60 46 6 1 2 214 219 
5 12 -8 61 61 5 14 4 91 84 5 18 2 63 68 6 1 3 192 203 
5 12 -7 74 78 5 14 7 104 110 5 18 7 61 59 6 1 4 236 243 
5 12 -6 62 57 5 14 8 58 35 5 19 -a 58 43 6 1 5 205 198 
H K L FOBS FC4L H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
6 l 6 60 55 6 3 -7 421 428 6 4 15 73 59 6 6 3 396 405 
6 1 8 90 83 6 3 -6 190 186 6 5-15 117 123 6 6 4 270 278 
6 1 9 199 202 6 3 -5 315 318 6 5-13 60 71 6 6 5 174 163 
6 1 1 .1 178 172 6 3 -4 263 245 6 5-11 119 . 110 6 6 6 369 393 
6 1 12 235 226 6 3 -3 250 243 6 5-10 73 61 6 6 7 273 282 
6 1 13 84 90 6 3 -2 643 623 6 5 -9 484 485 6 6 8 66 61 
6 1 14 63 57 6 3 1 200 192 6 5 -8 173 183 6 6 9 199 190 
6 2-16 65 58 6 3 2 202 204 6 5 -7 222 221 6 7-18 65 63 
6 2-15 102 106 6 3 3 429 432 6 5 -6 170 156 6 7-15 67 83 
6 2-14 130 144 6 3 4 197 205 6 5 -5 90 83 6 7-10 133 123 
6 2-13 130 139 6 3 7 87 92 6 5 -4 281 289 6 7 -9 204 208 
6 2-12 69 72 6 3 8 63 68 6 5 -3 435 430 6 7 -8 240 237 
6 2-11 305 313 6 3 9 81 82 6 5 -2 223 226 6 7 -7 118 121 
6 2-10 256 249 6 3 10 23Q 243 6 5 -1 214 216 6 7 -6 534 546 
6 2 -9 472 472 6 3 11 88 79 6 5 0 63 50 6 7 -5 173 165 
6 2 -.a 67 82 6 3 13 117 111 6 5 1 223 230 6 7 -4 160 157 
6 2 -7 148 141 6 3 14 58 62 6 5 2. 141 138 6 7 -3 310 300 
6 2 -ti 103 106 6 4-14 144 141 6 5 3 176 190 6 7 -2 198 194 
6 2 -5 366 346 6 4-13 131 128 6 5 4 183 193 6 7 -1 629 632 
6 2 -4 461 454 6 4-12 253 251 6 5 5 139 147 6 7 0 142 147 
6 2 -3 810 795 6 4-11 115 116 6 5 7 140 131 6 7 1 176 177 t..:> 
6 2 -2 238 216 6 4-10 356 370 6 5 8 157 158 6 7 2 76 88 CJ) 
6 2 -1 109 107 6 4 -9 143 139 6 5 9 118 118 6 7 4 98 98. -.J 
6 2 0 12() 119 6 4 -8 74 82 6 5 11 113 116 6 7 5 238 241 
6 2 1 77 70 6 4 -7 362 357 6 5 13 60 55 6 7 6 106 103 
6 2 2 25<; 268 6 4 -6 121 117 6 5 15 60 59 6 7 7 284 282 
6 2 3 120 118 6 4 -5 314 303 6 6-16 58 44 6 7 8 113 113 
6 2 4 144 143 6 4 -4 108 101 6 6-15 56 47 6 7 10 98 86 
6 2 5 345 355 6 4 -3 405 393 6 6-13 159 153 6 7 11 63 54 
6 2 6 171 172 6 4 -2 176 170 6 6-11 283 293 6 7 12 109 103 
6 2 7 342 334 6 4 -1 448 434 6 6-10 167 165 6 7 14 82 74 
6 2 8 212 211 6 4 0 132 135 6 6 -9 137 137 6 8-17 86 95 
6 2 9 151 144 6 4 1 201 191 6 6 -8 243 242 6 8-15 111 116 
6 2 12 98 88 6 4 2 409 425 6 6 -7 129 118 6 8-10 106 96 
6 2 13 86 82 6 4 3 505 518 6 6 -6 151 142 6 8 -7 126 129 
6 3-16 59 62 6 4 4 453 465 6 6 -5 123 123 6 8 -6 192 192 
6 3-14 87 83 6 4 5 82 71 6 6 -4 335 351 6 8 -4 136 137 
6 3-13 174 183 6 4 6 205 207 6 6 -3 186 180 6 8 -3 188 190 
6 3-12 116 116 6 4 7 160 166 6 6 -2 166 169 6 8 -2 85 95 
6 3-11 68 61 6 4 8 221 230 6 6 -1 379 374 6 8 -1 94 87 
6 3-10 .334 342 6 4 9 154 147 6 6 0 88 93 6 8 0 198 209 
6 3 -9 72 46 6 4 10 73 69 6 6 1 51 42 6 8 1 614 601 
6 3 -a 396 392 6 4 11 95 86 6 6 2 283 279 6 8 2 83 69 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
6 8 3 408 402 6 11 -7 70 55 6 13 4 92 84 6 17 -7 112 108 
6 8 4 216 225 6 11 -6 179 180 6 13 5 115 111 6 17 -6 127 126 
6 8 5 306 320 6 11 -4 229 234 6 13 8 83 70 6 17 -5 93 97 
6 8 6 125 127 6 11 -3 336 340 6 13 10 101 96 6 17 -4 92 105 
6 8 8 73 73 6 11 -1 336 346 6 14-14 73 63 6 17 -2 113 117 
6 8 9 88 72 6 11 0 191 187 6 14-12 72 78 6 17· -1 68 52 
6 8 10 70 69 6 11 1 209 211 6 14-11 69 57 6 17 0 110 105 
6 8 11 102 93 6 11 2 170 163 6 14 -8 53 48 6 17 3 77 73 
6 9-17 64 51 6 11 4 184 188 6 14 -7 105 113 6 17 6 90 76 
6 9 -9 55 54 6 11 5 240 240 6 14 -6 93 78 6 18 -5 58 61 
6 9 -8 159 165 6 11 6 73 69 6 14 -4 84 85 6 18 -3 ·84 77 
6 9 -7 172 lb5 6 11 7 61 65 6 14 -2 118 123 6 18 -2 58 49 
6 9 -5 501 497 6 11 8 105 94 6 14 -1 135 141 6 18 2 95 ~5 
6 9 -4 75 76 6 11 9 110 115 6 14 0 14-8 146 6 18 3 90 97 
6 9 -3 269 27-3 6 11 10 ol 64 6 14 1 102 98 6 18 4 66 75 
6 9 -1 379 376 ·6 11 12 65 52 6 14 2 122 121 6 18 5 135 123 
6 9 0 479 475 6 12-15 94 93 6 14 4 85 86 6 19 -4 91 82 
6 9 1 190 189 6 12-13 107 115 6 14 5 63 74 6 19 1 80 78 
6 9 2 278 269 6 12-11 64 62 6 14 6 77 76 6 19 3 80 73 
6 9 4 64 65 6 12 -9 60 51 6 14 7 128 136 7 0-16 97 96 
b 9 5 55 37 6 12 -6 124 127 6 14 8 108 101 7 0-12 146 157 t...:> 
6 9 6 344 356 6 12 -5 255 256 6 15 -9 61 67 7 0-10 68 59 m 
6 9 7 156 156 6 12 -4 240 247 6 15 -7 77 86 7 0 -8 196 190 OJ 
6 9 8 160 158 6 12 -.3 70 75 6 15 -6 56 64 7 0 -4 57 50 
6 9 11 92 81 6 12 -1 202 205 6 15 -5 210 202 7 0 -2 144 138 
6 9 13 85 81 6 12 0 217 221 6 15 -3 188 193 7 0 0 4-08 381 
6 10-16 107 103 6 12 1 355 357 6 15 -1 121 107 7 0 2 457 429 
6 10-14 85 71 6 12 2 260 262 6 15 5 54 51 7 0 4 248 249 
6 10-13 64 46 6 12 3 316 309 6 15 6 58 42 7 0 6 371 367 
6 l0-12 153 156 6 12 5 109 110 6 15 7 71 61 7 0 e 135 127 
6 10-1 0 82 95 6 12 7 70 47 6 15 9 74 60 7 0 10 77 89 
6 10 -8 107 105 6 12 8 57 48 6 16 -7 69 70 7 0 14 70 64 
6 10 -7 129 142 6 12 9 56 55 6 16 -6 85 88 7 1-16 107 117 
6 10 -4 51 48 6 13-12 70 63 6 16 -5 72 79 7 1-15 104 115 
6 10 -3 68 60 6 13-11 65 38 6 16 -3 78 76 7 1-14 133 149 
6 10 0 142 153 6 13-10 77 87 6 16 -2 63 68 7 1-13 165 167 
6 10 2 248 246 6 13 -8 79 75 6 16 -1 64 62 7 1-12 241 245 
6 10 3 290 284 6 13 -6 94 82 6 16 0 l 16 113 7 1-11 246 251 
6 10 4 446 443 6 13 -4 234 234 6 16 1 109 110 7 1 -9 294 299 
6 10 6 132 139 6 13 -3 126 128 6 16 2 92 96 7 1 -8 28S 293 
6 11-11 98 98 6 13 -2 364 370 6 16 3 62 86 7 l -6 152 158 
6 11 -9 91 101 6 1.3 -1 90 108 6 16 4 61 59 7 1 -5 228 236 
6 11 -a 108 122 6 13 0 95 102 6 16 6 78 74 7 1 -4 122 108 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
7 1 -3 17 3 176 7 3 -4 124 123 7 5 -6 70 b2 7 7 -4 50 27 
7 1 -1 123 126 7 3 -3 244 245 7 5 -5 78 73 7 7 -3 68 62 
7 1 0 252 249 7 3 -2 63 55 7 5 -4 78 78 7 7 -2 166 163 
7 1 1 71 63 7 3 -1 59 48 7 5 -3 74 76 7 7 -1 289 287 
7 1 2 233 238 7 3 0 189 193 7 5 -2 7d 57 7 7 0 400 393 
1 1 3 397 410 7 3 1 49 56 7 5 -1 185 183 7 7 1 391 394-
7 1 4 778 772 7 3 2 304- 303 7 5 0 59 47 7 7 2 310 313 
7 1 5 525 523 7 3 3 84 70 7 5 1 231 234- 7 7 3 270 277 
7 1 7 196 182 7 3 4 119 124 7 5 3 218 223 7 7 4 168 174 
7 1 1 1 56 33 7 3 5 316 333 7 5 4 168 178 7 7 5 105 112 
7 2-17 71 70 7 3 6 374 380 7 5 5 74 76 1 7 6 172 181 
7 2-14 91 94 7 3 7 122 118 7 5 7 318 330 7 7 7 165 163 
7 2-12 110 113 7 3 8 191 188 7 5 8 141 148 7 7 8 100 94 
7 2-11 153 149 7 3 9 86 77 7 5 9 173 175 7 7 10 128 125 
7 2-10 121 127 7 3 10 56 58 7 5 11 62 53 7 8-10 90 86 
7 2 -9 152 154 7 3 14 68 58 7 6-15 85 91 7 8 -9 123 116 
7 2 -a 167 159 7 4-18 59 53 7 6 -9 373 377 7 a -a 89 72 
7 2 -7 430 427 7 4-15 84 88 7 E> -a 112 113 7 a -7 151 147 
7 2 -6 413 423 7 4-11 76 70 7 6 -7 136 137 7 8 -6 75 68 
7 2 -5 lOS 117 7 4-10 258 267 7 6 -6 233 224 7 8 -5 244 238 
7 2 -4 354 355 1 4 -9 227 219 7 6 -5 328 317 7 8 -4 69 79 I::...:> 
7 2 -3 45 42 7 4 -8 218 223 7 6 -4 269 265 7 8 -3 489 480 OJ 
7 2 -1 132 123 7 4 -6 154 149 7 6 -3 210 209 7 a -2 197 190 co 
7 2 0 193 161 7 4 -5 456 442 1 6 -2 604 600 7 a -1 405 408 
7 2 1 284 286 7 4 -4 344 346 7 6 -1 182 177 7 8 0 92 81 
7 2 3 512 521 7 4 -3 535 518 7 6 0 185 183 7 a 2 174 173 
7 2 .4 62 59 7 4 -2 433 435 7 6 1 145 140 7 a 5 234 235 
7 2 6 65 74 7 4 -1 362 356 7 6 3 . 201 200 7 8 10 64 65 
7 2 7 121 115 7 4 0 375 376 7 6 4 67 71 7 a 13 67 64 
7 2 8 228 232 7 4 1 158 154 7 6 5 225 227 7 9-15 74 87 
7 2 9 251 248 7 4 3 310 317 7 6 6 10!> 107 7 9-13 112 116 
7 2 10 90 94 7 4 6 162 169 7 6 7 58 60 7 9-12 84 93 
7 2 11 115 108 7 4 7 181 178 7 6 9 134 139 7 9-11 53 46 
7 3-15 6c 62 7 4 8 166 163 7 6 10 57 58 7 9-10 115 120 
7 3-14 105 108 7 4 10 176 174 7 6 11 144 146 7 9 -9 131 138 
7 3-13 104 118 1 4 11 79 89 7 6 12 66 64 7 9 -8 313 304 
7 3-12 129 138 7 4 12 108 109 7 7-15 67 50 7 9 -7 164 169 
7 3-11 11 0 107 7 4 13 bl 52 7 7-14 130 138 7 9 -6 80 85 
7 3-10 289 294 7 5-13 121 123 7 7-13 54 35 7 9 -5 91 87 
7 3 -9 141 140 7 5-11 183 191 7 7-12 90 105 7 9 -4 124 121 
7 3 -8 47 41 1 5-10 86 91 7 7-10 135 138 7 9 -2 312 309 
7 3 -6 18€ 185 7 5 -8 196 209 1 1 -9 174 183 7 9 -1 263 255 
7 3 -5 82 82 7 5 -7 75 73 7 1 -7 141 135 7 9 0 307 312 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
7 9 1 199 199 7 12 -3 229 225 7 15 4 90 95 8 1 -7 164 164 
7 9 2 155 160 7 12 -2 308 302 7 15 5 86 82 8 1 -5 217 217 
7 9 3 243 245 7 12 -1 138 133 7 15 6 61 35 8 1 -4 389 372 
7 9 4 128 136 7 12 0 102 105 7 16 -6 93 108 8 1 -3 326 320 
7 9 5 216 205 7 12 1 83 93 7 16 -3 121 130 8 1 -2 156 123 
7 9 7 53 46 7 12 2 105 104 7 16 -2 83 88 8 1 -1 182 162 
7 9 8 134 125 7 12 3 59 47 7 16 -1 153 157 8 1 0 129 113 
7 10-10 51 48 7 12 4 95 93 7 16 0 72 71 8 1 l 156 140 
7 10 -e 148 155 7 12 5 58 50 7 16 2 100 93 8 1 2 255 255 
7 10 -6 349 349 7 12 7 54 37 7 16. 6 79 96 8 1 3 61 64 
7 10 -5 188 182 7 12 9 68 67 7 17 -9 68 7.3 8 .1 5 103 103 
7 10 -4 ·383 384 7 13-12 60 64 7 17 -a 72 74 8 1 6 182 179 
7 10 -3 2oc 203 7 13-10 73 88 7 17 -3 89 88 8 1 7 123 122 
7 10 1 119 121 7 13 -7 73 69 7 17 0 105 104 8 1 8 212 207 
7 10 2 121 125 7 13 -6 119 125 7 17 2 101 108 8 l 9 129 126 
7 10 3 246 234 7 13 -5 110 l 01 7 17 4 95 91 8 1 11 59 48 
7 10 4 147 148 7 13 -4 54 66 7 17 5 96 90 8 1 12 66. 58 
7 10 5 54 55 7 13 -3 100 95 7 18 -s 103 106 8 1 13. 76 55 
7 10 7 75 81 7 13 -2 ·70 71 7 18 -2 64 63 8 2-15 110 114 
7 10 8 67 63 7 13 0 173 174 7 18 1 93 85 8 2-14 78 69 
7 10 l 0 69 70 7 13 1 137 13'+ 7 18 3 80 82 8 2-13 62 71 l\,J 
7 11-12 72 77 7 13 2 l80 184 8 0-16 99 119 8 2-12 84 82 -J 
1 11-11 90 91 7 1.3 4 51 44 8 0-14 9.3 88 8 2-11 80 88 0 
7 11-1 0 105 105 7 13 6 104 99 8 0-12 56 70 8 2-10 50 61 
7 11 -q 111 116 7 14 -9 68 61 8 0-10 53 52 8 2 -9 190 193 
7 11 -8 26·1 274 7 14 -8 85 85 8 0 -8 256 251 8 2 -8 160 166 
7 11 -7 177 184 7 14 -7 103 118 8 0 -6 159 131 8 2 -7 146 148 
7 11 -5 250 257 7 14 -6 81 89 8 0 -4 413 400 8 2 -6 72 75 
7 11 -4 193 199 7 14 -5 104 106 8 0 -2 110 98 8 2 -5 227 215 
7 11 -3 70 73 7 14 -4 143 146 a 0 0 66 44 8 2 -2 140 135 
7 11 -2 147 143 7 14 -2 123 119 8 0 2 701 692 8 2 -1 150 133 
7 11 -1 160 168 7 14 -1 54 56 8 0 4 678 661 8 2 0 598 598 
7 11 0 64 66 7 14 0 110 109 8 0 6 169 173 8 2 1 192 202 
7 11 1 316 306 7 14 1 64 65 8 0 8 176 166 8 2 2 357 366 
7 11 2 66 63 7 14 3 80 56 8 0 10 88 83 8 2 3 377 384 
7 11 4 215 213 7 14 4 72 65 B 0 12 66 66 a 2 4 151 148 
7 11 6 102 102 7 14 7 64 74 8 1-16 77 67 8 2 5 346 352 
7 11 7 132 128 7 15-11 85 94 8 1-15 65 46 8 2 6 118 127 
7 11 8 55 59 7 15 -9 80 76 8 1-14 87 94 8 2 7 208 199 
7 12-10 55 55 7 15 -8 57 20 a 1-12 77 89 8 2 a 75 t:7 
7 12 -7 l25 127 7 15 -1 128 ·126 8 1-11 69 69 8 2 9 56 35 
7 12 -5 242 249 7 15 1 102 109 8 1 -9 65 75 8 2 10 192 188 
7 12 -4 194 193 7 15 3 116 . 109 8 1 -8 168 169 8 3-14 81 ~7 
1 
H K L FOBS FC.\L H K L FOBS FCAL H K. L FOBS FCAL H K L FOBS FCAL 
8 3-13 58 61 8 5-12 89 93 8 7 -3 156 151 8 9 9 95 85 
8 3-ll 83 81 8 5 -9 131 128 8 7 -2 l 04 97 8 10-12 91 91 
8 3-10 98 84 8 s -a 169 182 a 7 -1 303 306 8 10-10 116 110 
8 3 -B 80 as 8 5 -6 144 150 8 7 0 62 66 8 io -a 278 288 
8 3 -7 237 229 8 5 -s 232 238 8 7 1 71 71 8 10 -6 121 127 
8 3 -6 94 98 8 5 -3 332 334 8 7 2 346 355 8 10 -4 51 32 
8 3 -5 126 118 8 5 -2 322 321 8 7 4 119 122 8 10 -2 148 149 
8 3 -4 24t: 230 8 5 -1 643 636 B 7 8 123 130 8 10 -1 58 60 
8 3 -3 60 64 8 5 0 292 294 8 7 9 107 99 8 10 l 97 88 
8 3 -2 79<i 792 8 5 1 233 239 8 7 10 118 110 a 10 3 108 111 
8 3 -1 194 194 B 5 2 76 75 8 8-15 61 73 8 10 • 135 133 8 3 0 472 471 a 5 3 66 64 8 8-14 63 62 8 10 6 163 172 
8 3 l 151 158 8 5 4 73 64 8 8-13 70 55 8 10 8 115 112 
8 3 3 281 287 8 5 5 95 92 8 8-11 117 114 8 11-13 76 82 
8 3 7 118 120 8 5 6 129 131 8 8-10 91 104 8 11 -9 60 61 
8 3 9 154 147 8 5 7 72 69 8 8 -9 298 304 8 11 -8 91 95 
8 3 l 0 83 78 8 5 10 67 59 8 8 -8 84 77 8 11 -7 173 174 
8 3 11 84 86 8 5 11 165 160 8 8 -7 240 246 8 11 -6 138 1-30 
a 3 12 143 141 B 5 13 60 49 8 B -5 138 141 8 11 -5 151 152 
8 4-17 60 46 8 6-14 62 63 8 8 -3 273 269 8 11 -4 135 138 
8 4-16 70 68 8 6-13 117 126 8 8 -2 109 116 8 11 -3 173 168 c:-v 
8 4-14 120 118 8 6-12 131 137 8 8 -1 93 96 8 11 -1 249 245 -J 
I-' 
8 4-1.3 150 154 8 6-11 128 119 B 8 2 144 143 8 12-13 84 86 
8 4-12 111 109 8 6-l'O 339 345 B 8 3 208 220 8 12-12 81 73 
8 4-11 152 162 8 6 -a 186 198 8 8 4 . 89 94 8 12-11 80 82 
8 4 -6 176 184 8 6 -5 141 138 8 8 5 250 257 8 12-10 68 70 
8 4 -5 58 53 8 6 -4 238 236 8 8 7 209 206 8 12 -7 59 51 
8 4 -4 222 218 8 6 -3 171 164 8 9 -9 80 77 8 12 -5 77 80 
8 4 -3 252 258 8 6 -2 243 243 8 9 -8 164 165 8 12 -2 88 87 
8 4 -2 120 116 8 6 -1 183 179 8 9 -7 165 166 8 12 -1 135 129 
8 4 -1 318 308 8 6 0 83 17 8 9 -6 355 357 8 12 0 59 63 
8 4 0 414 408 8 6 1 233 234 8 9 -5 184 178 8 12 1 260 255 
8 4 1 386 396 8 6 3 124 128 8 9 -4 374 384 B 12 2 83 84 
8 4 2 285 281 8 6 4 173 182 8 9 -3 127 130 8 12 9 99 93 
8 4 3 149 150 8 b 5 91 94 8 9 -2 79 70 8 13-11 79 78 
8 4 4 105 11 1 8 6 6 246 248 a 9 -1 53 53 8 13 -8 107 118 
8 4- 5 88 106 8 6 8 164 164 8 9 0 116 108 a 13 -6 104 106 
8 4 6 107 106 8 7-10 70 62 8 9 l 187 195 8 13 -3 135 130 
8 4 1 76 71 8 1 -a 208 206 8 9 3 120 118 8 13 -2 180 185 
8 4 9 128 115 8 7 -7 244 251 8 9 4 160 163 8 13 -1 162 160 
8 4 10 68 71 8 7 -6 301 307 a 9 5 57 48 8 13 0 180 190 
8 4 11 62 74 8 1 -5 269 .278 8 9 7 60 61 8 13 3 97 106 
8 5-15 72 71 8 7 -4 185 190 B 9 8 80 66 8 14-12 95 105 
H K L FOBS FCAL H K L FOSS FCAL H K L FOBS FCAL H K L FOBS FCAL 
8 14-11 89 98 9 1-16 91 81 9 3 -7 137 133 9 6.-8 132 133 
8 14-10 102 112 9 1-15 59 59 9 3 -5 145 140 9 6 -7 61 71 
8 14 -9 72 80 9 1-11 55 46 9 3 -4 218 217 9 6 -6 290 302 
8 14 -5 68 59 9 1-10 156 168 9 3 -3 158 15.3 9 6 -5 110 103 
8 14 -3 67 62 9 1 -9 12!> 123 9 3 0 252 253 9 6 -4 169 177 
a 14 -2 60 61 9 1 -a 172 172 9 3 2 336 354 9 6 -1 236 242 
8 14 -1 56 52 9 1 -7 221 219 9 3 3 163 170 9 6 0 65 60 
8 14 0 138 144 9 l -6 .365 369 9 3 4 301 306 9 6 1 203 203 
8 14 2 55 50 9 1 -5 141 144 9 3 8 55 56 9 6 2 135 137 
8 14 3 123 123 9 1 -4 52 69 9 3 10 73 75 9 6 3 80 74 
8 14 5 70 73 9 1 -3 159 156 9 4 -9 196 194 9 6 4 128 128 
8 14 7 75 62 9 1 -2 251 244 9 4 -a 91 92 9 6 5 200 200 
8 15 -9 93 82 9 1 -1. 247 244 9 4 -7 100 88 9 6 8 110 114 
8 15 -7 68 87 9 1 0 214 214 9 4 -2 383 371 9 6 9 77 73 
8 15 -5 100 91 9 1 1 251 258 9 4 -1 114 114 9 6 10 72 69 
8 15 -.3 80 90 9 1 3 76 71 9 4 0 391 401 9 7-15 62 72 
8 15 -1 94 100 9 1 4 126 132 9 4 1 173 179 9 7-14 71 53 
8 15 1 85 78 9 1 5 141 147 9 4 2 219 229 9 7-12 69 67 
8 15 4 7S 63 9 1 6 127 119 9 4 3 114 124 9 7-10 181 184 
8 15 b 61 52 9 1 7 158 158 9 4 4 242' 250 9 7 -9 65 63 
8 16 -9 83 71 9 1 9 BO 83 9 4 6 164 164 9 7 ..;.9 179 190 t\J 
8 16 -8 6c 68 9 2-14 83 74 9 4 8 94 91 9 7 -7 71 60 -1 
8 16 -6 96 93 9 2-10 64 70 9 5-13 120 127 9 7 -6 212 210 
t\J 
8 16 -2 75 80 9 2 -9 92 89 9 5-11 234 238 9 7 -5 54 62 
8 16 0 89 83. 9 2 -a 213 200 9 5 -9 304 301 9 7 -3 140 136 
8 16 2 112 109 9 2 -7 206 199 9 s -8 52 35 9 7 -1 70 81 
8 16 4 85 84 9 2 -5 479 464 9 5 -7 84 92 9 7 0 113 110 
8 17 -6 85 83 Q 2 -4 248 240 9 5 -6 52 52 9 7 2 197 190 
8 17 -4 124 118 9 2 -3 453 438 9 5 -4 236 226 9 7 3 131 133 
8 17 -3 66 48 9 2 -2 95 94 9 5 -3 252 258 9 7 4 111 115 
8 17 -2 81 86 9 2 -1 185 187 9 5 -2 110 113 9 7 5 84 93 
9 0-16 85 94 9· 2 l 98 104 9 5 -1 132 127 9 7 6 143 147 
9 0-10 79 77 9 2 2 241 252 9 5 0 143 142 9 7 7 108 112 
9 o -a 146 146 9 2 3 98 107 9 5 1 195 199 9 7 8 67 70 
9 0 -6 405 392 9 2 5 56 44 9 5 2 254 260 9 8-15 ·60 63 
9 0 -4 947 953 9 2 7 60 69 9 5 3 440 450 9 8-11 78 70 
9 0 -2 398 390 9 2 9 75 85 9 5 4 166 169 9 8 -7 66 63 
9 0 0 164 202 9 2 10 74 60 9 5 5 109 101 9 8 -6 70· 76 
9 0 2 188 189 9 3-15 66 46 9 5 6 162 166 9 a -5 265 273 
9 0 4 173 179 9 3-14 77 82 9 5 B 124 119 9 8 -4 70 67 
9 0 8 175 169 9 3-12 137 144 9 5 9 83 79 9 a -3 264 258 
9 0 10 69 71 9 3-10 278 274 9 6-11 73 72. 9 8 -2 138 136 
9 0 12 66 60 9 3 -8 128 119 9 6 -9 127 129 9 8 -1 209 203 
H K L FOBS FC4L H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
9 8 l 113 117 9 11 -3 110 105 9 16 -4 133 140 10 2 6 117 123 
9 8 2 83 75 9 11 -2 116 117 9 16 -2 125 120 10 2 1 72 74 
9 8 3 56 49 9 11 -1 55 38 9 16 0 62 57 10 2 9 102 104 
9 8 4 88 83 9 11 1 103 84 10 0-14 110 112 10 3-12 73 69 
9 8 5 72 59 9 11 2 115 113 10 0-12 191 196 10 3 .... 9 111 103 
9 8 6 90 96 9 11 3 189 176 10 0 -8 213 217 10 3 -8 246 241 
9 8 7 124 120 9 11 4 59 43 10 0 -6 128 122 10 3 -7 55 37 
9 8 9 92 98 9 11 5 89 86 10 0 -4 152 133 10 3 -6 283 281 
9 9-15 68 71 9 11 6 147 147 10 0 -2 168 172 10 3 -4 197 192 
9 9-14 70 73 9 11 8 70 76 10 0 0 378 361 10 3 -3 158 156 
9 9-12 103 111 9 12 -9 69 67 10 0 2 128 131 10 3 0 157 145 
9 9 -7 192 189 9 12 -8 68 76 10 0 4 177 165 10 3 1 168 168 
9 9 -6 70 72 9 12 -7 91 100 10 0 10 66 77 10 3 2 200 204 
9 9 -5 196 196 9 12 -4 86 80 10 1-13 67 65 10 3 5 97 101 
9 9 -1 56 53 9 12 -3 119 127 10 1 -9 60 30 10 3 7 119 108 
9 9 0 7 2 68 9 12 -2 57 60 10 l -B 134 130 10 3 a 64 60 
9 9 1 83 82 9 12 -1 150 156 10 1 -7 192 199 10 4-12 65 49 
9 9 3 52 41 9 12 1 126 118 10 1 -5 183 197 10 4-10 236 239 
9 9 4 161 157 9 12 3 90 84 10 l -4 175 170 10 4 -9 128 126 
9 9 5 89 93 9 12 4 68 67 10 1 -3 176 175 10 4 -8 201 198 
9 9 6 74 87 9 12 7 57 18 10 l· -2 353 343 10 4 -7 66 41 l:.\J 
9 9 7 121 126 9 13-11 57 43 10 1 -1 131 129 10 4 -6 146 141 -.J 
9 10-13 69 70 9 1.3-10 126 129 10 l 0 153 161 10 4 -5 65 66 w 
9 10-10 63 57 9 13 -8 71 70 10 1 1 136 135 10 4 -4 52 44 
9 10 -9 93 98 9 13 -2 53 42 10 1 2 68 65 10 4 -3 165 161 
9 10 -8 120 128 9 13 0 57 66 10 1 3 161 156 10 4 -2 108 101 
9 10 -7 55 62 9 13 2 98 107 10 1 4 118 116 10 4 -1 146 144 
9 10 -6 111 119 9 13 4 117 113 10 l 8 62 70 10 4 2 94 91 
9 10 -5 206 203 9 13 5 80 73 10 2-13 72 87 10 4 3 199 203 
9 10 -4 171 177 9 13 6 86 78 10 2-ll 193 190 10 4 5 58 46 
9 10 -3 117 109 9 14 -a 103 104 10 2-10 192 195 10 4 6 70 61 
9 10 -2 103 99 9 14 -6 70 73 10 2 -9 221 218 10 4 7 89 79 
9 10 0 151 144 9 14 -5 139 1.37 10 2 -8 61 64 10 4 a 114 118 
9 10 1 124 124 9 14 -3 89 68 10 2 -7 193 197 10 4 10 82 72 
9 10 2 92 96 9 14 0 57 61 10 2 -4 100 102 10 5-12 80 86 
9 10 3 6.3 68 9 14 2 100 91 10 2 -3 150 149 10 5-11 74 67 
9 10 4 170 '163 9 14 5 67 58 10 2 -2 138 123 10 5 -9 157 152 
9 10 5 117 116 9 15 -7 91 88 10 2 -1 178 172 10 5 -8 60 63 
9 10 8 89 75 9 15 --6 90 95 10 2 0 253 253 10 5 -7 147 142 
9 11-13 104 112 9 15 -3 61 51 10 2 1 90 91 10 5 -6 65 51 
9 11-11 121 129 9 15 -2 66 68 10 2 2 120 121 10 5 -5 277 259 
9 11 -9 71 80 9 15 0 97 100 10 2 4 122 130 10 5 -4 69 68 
9 11 -4 59 61 9 1.6 -6 57 61 10 2 5 101 94 10 5 -3 133 136 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
10 5 -2 89 88 10 8 5 129 139 10 14 2 93 106 11 3 -3 107 109" 
10 5 -1 132 136 10 8 7 70 73 11 0-10 89 94 11 3 -2 75 11 
10 5 0 114 11 7 10 9 -5 62 55 11 0 -8 111 118 11 3 0 89 87 
10 5 1 164 165 10 9 -4- 75 71 11 0 -4 89 77 11 3 1 98 97 
10 5 2 129 122 10 9 -3 204 197 11 0 -2 76 78 11 3 5 95 86 
10 5 3 57 54 10 9 -2 53 55 11 0 0 83 82 11 3 6 85 80 
10 5 6 106 107 10 9 -1 209 212 11 0 2 131 126 11 3 7 118 113 
10 6-12 59 55 10 9 0 77 83 11 0 4 78 69 11 3 8 63 46 
10 6-10 62 59 10 9 2 72 72 11 1-14 62 59 11 4-11 74 60 
10 6 -9 200 192 10 9 3 98 95 11 1-13 84 83 11 • -6 155 157 
10 6 -7 146 148 10 9 4 83 as 11 1-12 134 141 11 4 -5 168 157 
10 6 -6 80 81 10 10-12 98 113 11 1-11 129 144 11 4 -4 135 140 
10 6 -4 99 93 10 10 -9 56 56 11 1-10 118 114 11 4 -3 133 123 
10 6 -3 108 99 10 10 -8 111 107 11 1 -9 115 119 11 4 -2 107 109 
10 6 0 151 163 10 10 -6 60 58 11 1 -a 78 85 11 4 -1 266 269 
10 6 2 88 81 10 10 -2 65 60 11 1 -7 90 19 11 4 0 125 118 
10 6 3 96 97 10 10 4 119 128 11 1 -5 86 88 11 4 1 108 105 
10 6 4 81 73 10 10 6 115 l.26 11 1 -4 166 150 11 4 2 76 71 
10 6 6 95 102 10 10 1 60 59 11 1 0 74 56 11 4 4 87 99 
10 6 7 123 117 10 11 -7 81 74 11 1 4 117 114 11 5-11 83 71 
10 6 8 75 71 10 11 -6 64 66 11 l 5 86 79 11 5 -9 119 118 ~ 
10 6 9 75 64 10 11 -5 81 66 11 1 6 81 80 11 5 -7 83 91 -J 
10 7-11 127 132 10 11 -4 60 75 11 l 7 122 115 11 5 -5 73 60 ~ 
10 7 -9 107 103 10 ll -3 70 59 11 1 8 138 130 11 5 -4 79 73 
10 7 -7 .1 7 0 '.167 10 11 -1 58 47 11 2-10 88 8/f. 11 5 3 65 60 
10 7 -#5 99 98 10 11 1 143 149 11 2 -9 78 65 11 5 5 111 107 
10 7 -5 131 125 10 11 2 88 96 11 2 -7 162 153 11 5 7 88 82 
10 
7 -· 
163 168 10 11 3 55 60 11 2 -6 121 12·7 11 6 -9 85 60 
10  3 158 159 10 11 4 124 126 11 2 -5 110 102 11 6 -7 95 96 
10 7 -2 286 292 10 12 -9 69 79 11 2 -4 100 100 11 6 -6 62 56 
10 7 -1 253 253 10 12 -1 71 74 11 2 -3 121 118 11 6 -5 140 150 
10 . 7 0 99 99 10 12 2 74 7• 11 2 -2 173 169 11 6 -4 119 112 
10 7 1 80 83 10 12 3 149 154 11 2 0 131 140 11 6 -2 122 119 
10 7 3 75 71 10 12 5 109 120 11 2 l 67 69 11 6 -1 90 94 
10 7 5 78 73 10 13 -a 86 79 11 2 3 115 127 11 6 0 81 89 
10 8-13 11..3 12.3 10 13 -6 82 83 11 2 5 92 95 11 6 1 102 99 
10 8 -7 96 92 10 13 -4 72 70 11 3-12 76 68 11 6 2 151 153 
10 8 -6 80 75 10 13 -2 75 80 11 3-11 90 87 11 0 3 132 125 
10 8 -5 162 160 10 13 0 140 151 11 3-10 107 113 11 6 5 82 66 
10 8 -3 102 101 10 1.3 l 97 91 11 3 -9 101 106 11 7-12 73 65 
10 8 -1 185 179 10 13 2 111 117 11 3 -8 110 95 11 7-10 126 124 
10 8 1 215 209 10 14 -4 59 41 11 3 -6 119 110 11 7 -8 71 71 
10 8 3 80 79 10 14 -2 97 89 11 3 -5 56 48 11 7 -7 66 68 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K 
L FOBS FC.AL 
11 7 -5 148 151 11 11 3 87 72 12 4 -2 131 137 12 
9 0 60 74 
11 7 -1 94 102 11 12 -5 65 6d 12 4 2 97 107 12 10 -6 
77 81 
11 7 1 74 73 11 12 -3 150 142 12 4 3 103 111 
12 10 -4 81 89 
11 7 3 BB 88 11 12 -2 57 49 12 4 4 174 177 13 o -a 92 75 
11 7 4 163 163 11 12 -1 162 171 12 4 5 60 60 
13 0 -2 275 260 
11 7 5 6.3 59 11 12 0 86 96 12 5 -6 105 105 
13 0 0 247 238 
11 7 6 113 120 11 12 1 b3 66 12 5 -4 122 131 13 
1 -6 68 47 
11 7 1 71 51 12 0-12 82 82 12 5 -2 62 55 13 
1 -5 61 72 
11 8 -8 75 80 12 0 -6 140 146 12 5 -1 148 163 13 1 
-4 156 157 
11 8 -4 54 50 12 0 -4 176 176 12 5 0 123 130 13 l 
-3 75 70 
11 8 -3 168 175 12 0 6 175 180 12 5 1 174 183 13 
1 -2 ?3 64 
11 8 -1 107 109 12 1-10 69 62 12 5 2 90 98 13 1 
0 130 133 
11 8 1 121 125 12 1 -7 60 53 12 5 3 128 134 13 1 
2 99 91 
11 8 2 113 120 12 1 -5 91 89 12 6-10 107 109 13 2 -a 70 75 
11 8 3 69 66 12 1 -4 161 156 12 6 -9 86 79 13 
2 -6 88 89 
11 9 -9 59 73 12 1 -3 84 71 12 6 -8 130 136 13 2 -3 
138 130 
ll 9 -8 110 118 12 1 0 95 93 12 6 -6 124 125 13 2 -2 
130 128 
11 9 -6 103 123 12 1 1 65 74 12 6 -3 63 71 13 
2 -1 169 173 
11 9 -5 114 112 12 1 3 64 78 12 6 3 135 137 13 2 0 
59 46 
11 9 -4 82 71 12 1 4 64 50 12 7 -6 63 82 13 2 1 
84 103 
11 9 -2 66 73 12 2-11 94 84 12 7 -5 98 102 13 2 2 
96 110 t'-' 
11 9 {) 58 60 12 2-10 89 6tt 12 7 -4 86 90 13 3 -a 105 116 -.J 
11 9 3 113 118 12 2 -5 96 99 12 7 -3 139 147 13 3 -6 
100 107 CJl 
11 9 4 76 75 12 2 -3 73 66 12 7 -2 73 78 13 3 0 
65 60 
11 10 -6 83 82 12 2 -1 81 66 12 7 0 84 85 13 3 1 60 
60 
l 1 10 -5 55 55 12 2 4 120 124 12 7 2 80 75 13 3 2 67 
64 
11 10 -4 143 152 12 2 5 119 122 12 7 3 76 79 13 4 -7 
62 64 
11 10 -2 113 122 12 3 -3 87 75 12 B -7 117 110 13 • -5 
84 84 
11 10 0 87 85 12 3 -2 121 120 12 8 -6 60 49 13 
4 -4 75 68 
11 11 -8 88 85 12 3 -1 60 67 12 8 -s 150 161 13 5 -7 142 143 
11 11 -7 92 94 12 3 0 126 147 12 8 1 105 105 13 5 -5 108 
107 
1 1 11 -6 96 89 12 3 1 71 78 12 9 -5 91 93 13 6 -5 71 
80 
11 11 -5 71 82 12 3 2 175 19d 12 9 -4 98 102 13 6 -4 63 
73 
11 11 -4 88 94 12 4-11 60 60 12 9 -3 113 127 13 6 -2 89 102 
11 11 -3 66 59 12 4 -9 137 126 12 9 -2 108 117 
11 11 1 98 101 12 4 -4 95 88 12 9 -1 71 73 
276 
Appendix B 
Calculated and Observed Structure Factors X 10 for 
(h6-Toluene)Bis(Trifluorosilyl)Ni(II) 
H K L FOBS FCAL H K L FOBS FC4L H K L FOBS FCAL H K L FOtiS FCAL 
0 0 2 620 647 0 5 9 66 78 1 0-10 125 127 1 2 6 142 152 
0 0 4 431 373 0 5 10 57 52 1 0 -8 300 314 1 2 7 203 213 
0 0 6 615 599 0 6 0 204 210 1 0 -6 379 350 1 2 9 79 69 
0 1 1 1054 l 053 0 6 1 246 236 l 0 -4 305 275 1 3-.11 84 89 
0 1 2 303 252 0 6 2 315 294 1 0 -2 433 489 1 3-10 144 149 
0 l 3 623 539 0 6 3 540 539 1 0 0 1071 1235 1 3 -9 52 44 
0 1 4 275 270 0 6 4 463 454 1 0 2 1403 1417 l 3 -8 308 302 
0 l 5 515 469 0 6 5 24-2 233 l 0 4 461 470 l 3 -7 155 137 
0 1 6 139 131 0 6 7 63 59 1 0 8 161 147 1 3 -6 292 284 
0 1 7 192 181 0 6 8 52 46 1 1-11 125 130 1 3 -5 97 73 
0 1 9 15Ci 159 0 6 9 132 141 1 1-10 52 45 1 3 -4 380 398 
0 1 10 84- 91 0 7 1 43 65 1 .l -9 140 153 1 3 -3 213 195 
0 2 1 853 879 0 7 2 378 379 1 1 -8 129 137 1 3 -2 927 896 
0 2 2 1014 950 0 7 3 87 77 1 1 -7 264 259 l 3 -1 70 65 
0 2 -3 515 457 0 7 4 536 520 .1 1 -6 110 87 l 3 0 47 54 
0 2 5 623 614 0 7 5 63 74 1 l -s b2 80 1 3 1 790 780 
0 2 6 184 183 0 7 6 99 93 1 1 -4 192 128 1 3 2 116 127 
0 2 7 253 266 0 7 7 201 200 1 1 -3 811 707 1 3 3 464 473 
0 2 8 63 65 0 7 8 10·7 106 1 l -2 1421 1424 1 3 4 728 729 
0 2 9 141 142 0 8 0 166 165 1 1 -1 403 382 1 3 6 64 f 8 
0 3 1 414 371 0 8 1 276 280 1 l 0 573 634 1 3 7 95 84 
0 3 2 759 713 0 8 2 407 394 1 l 1 114 129 1 3 8 87 S2 
l-..:> 
-J 
0 .3 3 414 424 0 8 5 123 .120 l l 2 180 181 1 4-11 60 56 -J 
0 3 4 420 402 0 8 6 132 1.35 1 1 3 865 889 1 4-10 108 l 00 
0 3 6 64 51 0 8 8 93 104 1 1 4 475 470 1 4 -7 175 1 74 
0 3 7 173 167 0 9 J 387 407 1 l 5 -66 58 1 4 -6 671 665 
0 3 8 94 82 0 9 2 265 263 1 1 7 68 76 1 4 -5 238 251 
0 3 9 75 79 0 9 4 78 88 1 l 8 110 118 1 4 -4 820 767 
0 .3 1 0 175 :176 0 9 5 145 159 1 l 9 136 140 1 4 -3 58 44 
0 4 0 786 800 0 9 7 107 106 1 2 -9 .104 103 1 4 -2 322 286 
0 4 1 233 246 0 10 0 122 120 1 2 -8 70 85 1 4 -1 112 l 01 
0 4 2 82 91 0 10 3 301 296 1 2 -7 513 512 1 4 0 268 265 
0 4 3 363 364 0 10 4 50 36 1 2 -6 166 1 74- 1 4 1 603 596 
0 4 4 290 273 0 10 5 114 119 1 2 -4 98 85 1 4 2 . 401 380 
0 4 5 367 370 0 10 6 121 114 1 2 -3 65 28 l 4 3 97 83 
0 4 6 579 582 0 11 1 95 1 04 1 2 -2 1124 1064 l 4 4 149 140 
0 4 8 180 178 0 11 2 178 179 1 2 -1 1623 1534 l 4 5 87 89 
0 5 1 395 400 0 11 4 162 159 l 2 0 473 485 l 4 6 191 193 
0 5 2 124 108 0 12 2 104 106 1 2 1 410 457 1 4 8 226 215 
0 5 .3 341 322 0 12 3 104 78 1 2 2 50 47 1 5-11 90 98 
0 5 4 159 159 0 12 4 88 81 1 2 3 245 209 l 5-10 59 64 
0 5 5 510 509 0 13 1 98 11 '3 1 2 4 295 286 1 5 -9 89 85 
0 5 8 167 172 0 13 2 53 33 1 2 5 483 494 1 :> -8 262 2b~ 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
1 5 -7 241 254 1 7 7 129 128 1 .12 -2 58 45 2 2 -1 360 366 
1 !) -6 461 467 1 8 -7 l 11 108 1 12 2 162 161 2 2 0 663 664 
1 5 -5 430 424 1 8 -6 116 115 1 13 -3 98 1J4 2 2 1 1195 1283 
1 5 -4 257 242 1 8 -5 105 94 1 13 0 56 52 2 2 2 240 230 
1 5 -3 810 774 1 8 -4 325 318 1 13 1 118 130 2 2 3 275 268 
1 5 -2 335 280 1 8 -3 92 96 2 0-10 159 162 2 2 4 221 216 
1 5 -1 294 293 1 8 -2 89 82 2 0 -8 224 .228 2 2 5 . 71 73 
1 5 0 245 247 1 8 ~1 461 458 2 0 -6 64 60 2 2 6 105 58 
l 5 1 213 209 1 8 0 274 273 2 0 -4 121 98 2 2 7 253 250 
l 5 2 86 86 1 8 2 460 450 2 0 -2 520 426 2 3-12 53 53 
1 5 3 513 505 1 8 3 105 102 2 0 0 855 873 2 3-11 77 68 
1 5 5 119 124 1 a 4 202 189 2 0 2 1 042 .l 046 2 3 -9 1 3.4 144 
1 5 6 260 268 1 9 -9 58 69 2 0 4 561 556 2 .3 -8 638 640 
1 5 7 110 116 1 9 -7 73 Bl 2 0 6 365 372 2 3 -7 111 114 
1 5 9 123 .138 1 9 -5 226 225 2 0 8 84 76 2 3 -6 289 274 
1 6 -9 182 195 l 
9 -· 
124 122 2 1-1~ 134 144 2 3 -5 211 191 
1 6 -7 273 279 1  3 157 154 2 1-11 62 56 2 3 -4 674 621 
1 6 -6 234 233 1 9 -1 182 182 2 1-10 243 252 2 3 -3 474 455 
1 6 -5 153 139 1 9 0 234 231 2 1 -9 311 313 2 3 -2 38 22 
1 6 -4 3()8 281 1 9 1 387 387 2 1 -8 224 23b 2 3 0 363 348 
1 6 -3 299 290 l 9 2 150 132 2 1 -7 206 191 2 3 1 574 600 
1 6 -1 751 730 1 9 3 226 218 2 1 -6 317 339 2 3 2 451 488 
['V 
-J 
1 6 0 240 244 1 9 6 88 86 2 1 -5 238 184 2 3 3 402 413 o::> 
1 6 l 225 216 1 9 7 61 67 2 1 -4 125 122 2 3 4 238 242 
1 6 2 251 249 1 10 -1 60 59 2 1 -3 1396 1370 2 3 6 190 189 
1 6 .3 288 285 1 10 -6 125 124 2 1 -2 773 796 2 3 8 83 91 
1 6 4 209 203 l 10 -4 1 ()9 l 09 2 1 -1 117 150 2 4-10 158 157 
1 6 5 283 276 1 10 -3 310 316 2 1 0 475 459 2 4 -9 58 56 
l 6 7 104 109 1 10 -2 72 53 2 l 1 88 102 2 4 -8 323 312 
1 7 -e 141 143 1 10 -1 115 101 ·2 1 2 344 359 2 4 -7 421 413 
1 ·7 -6 133 134 1 10 1 52 47 2 1 3 579 593 2 4 -5 189 188 
1 7 -5 29~ 291 1 10 3 78 67 2 1 4 64 37 2 4 -4 720 b71 
1 7 -4 246 254 1 10 5 118 l 01 2 1 5 128 127 2 4 -3 1028 <;74 
l 7 -.3 129 128 l 10 6 64 50 2 1 6 51 56 2 4 -2 713 705 
1 7 -2 675 640 l 11 -6 102 95 2 2-11 87 74 2 4 -1 214 197 
1 7 -1 258 238 1 11 -5 82 87 2 2-10 60 60 2 4 0 125 143 
1 7 {) 313 327 1 11 -2 122 125 2 2 -8 128 121 2 4 1 69 81 
1 ·7 1 206 207 1 11 0 165 163 2 2 -7 299 275 2 4 2 146 144 
1 7 2 205 194 1 11 1 187 183 2 2 -6 66 45 2 4 3 246 247 
l 7 3 91 77 1 11 2 66 54 2 2 -5 122 687 2 4 4 92 90 
1 7 4 348 340 1 11 4 114 100 2 2 -4 422 389 2 4 6 118 111 
1 7 5 103 98 1 11 5 10 68 2 2. -3 404 407 2 4 7 96 64 
1 7 6 168 169 1 12 -4 199 205 2 2 -2 917 876 2 4 8 103 l 01 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
2 5-11 63 79 2 1 l 64 67 2 11 -4 163 153 3 2 -9 250 243 
2 5 -9 24-<f 246 2 1 2 419 413 2 11 -3 62 54 3 2 -8 169 157 
2 5 -8 135 128 2 7 4 62 21 2 11 -2 175 42 3 2 -7 73 77 
2 5 -7 61 32 2 7 5 117 110 2 11 -1 102 86 3 2 -5 1098 1050 
2 5 -6 745 705 2 7 6 135 145 2 11 0 260 256 3 2 -4 248 215 
2 5 -4 357 342 2 8-JO 143 144 2 11 2 105 88 3 2 -3 711 668 
2 5 -3 731 662 2 s -a 208 202 2 12 -5 121 126 3 2 -2 219 213 
2 5 -2 88 64- 2 8 -7 107 110 2 12 -4 123 128 3 2 -1 252 256 
2 5 -1 430 443 2 8 -6 55 63 2 12 -2 18d 188 3 2. 0 442 470 
2 5 1 276 315 2 8 -4 408 392 2 12 1 60 56 3 2 l 617 668 
2 5 2 162 167 2 8 -3 145 126 2 12 2 66 60 3 2 3 178 1 71 
2 5 3 409 418 2 8 -2 451 443 2 13 -.3 144 146 3 2 5 160 174 
2 5 4 68 56 2 B -1 96 86 2 13 -1 133 140 3 2 7 1 Ol 109 
2 5 5 68 58 2 8 D 103 105 3 0-12 129 143 3 3-13 86 84 
2 5 6 87 87 2 8 1 256 257 3 0-10 56 71 3 3-11 59 56 
2 6-11 77 77 2 8 2 209 210 3 0 -8 163 185 3 3-10 206 209 
2 6 -e 188 194 2 8 4 260 249 3 0 -6 165 145 3 3 -9 194 199 
2 6 -7 345 343 2 8 6 66 5.3 3 0 -4 134 16.3 ·3 3 -8 99 105 
2 6 -5 540 515 2 9 -9 131 132 3 0 -2 1198 1222 3 3 -7 373 375 
2 6 -4 231 231 2 9 -7 112 118 3 0 0 793 759 3 .3 -6 528 508 
2 6 --3 169 .163 2 9 -6 71 75 3 0 2 68 71 3 3 -5 323 286 t\J 
2 6 -2 149 144 2 9 -5 103 108 J 0 4 169 174 3 3 -4 926 859 -.J 
2 6 -1 343 378 2 9 -4 163 146 3 0 6 230 237 3 .3 -3 236 245 co 
2 6 Q 106 103 2 9 -3 299 286 3 1-13 67 57 3 3 -2 508 555 
2 6 1 402 429 2 9 -1 168 166 3 1-12 138 123 3 3 -1 378 409 
2 6 2 402 416 2 9 0 366 378 3 1-11 151 167 3 3 1 115 121 
2 6 3 73 78 2 9 1 87 92 3 1-10 363 349 3 3 2 198 213 
2 6 4 68 62 2 9 2 69 63 3 1 -9 281 291 3 3 3 157 162 
2 6 5 141 138 2 9 3 227 225 3 1 -7 273 286 3 3 4 17 70 
2 6 6 71 64 2 9 5 147 144 3 1 -6 431 384 ~3 3 5 134 139 
2 6 7 107 112 2 10 -7 175 176 3 1 -5 388 337 3 .3 6 92 82 
2 7-11 72 69 2 10 -5 200 20.3 3 1 -4 51 48 3 4-10 177 177 
2 7-10 91 100 2 10 -4 153 143 3 1 -3 32 2.4 3 4 -9 114 106 
2 7 -9 63 59 2 10 -3 183 181 3 l -2 317 303 3 4 ·-8 523 505 
2 7 -8 55 55 2 10 -2 166 159 3 1 -1 294 309 3 4 -6 550 551 
2 7 -7 129 119 2 10 -1 418 401 3 1 0 458 442 3 4 -5 280 265 
2 7 -6 82 65 2 10 1 166 173 3 1 2 554 573 3 4 -4 404 301 
2 7 -5 266 258 2 10 2 81 73 3 1 3 62 57 3 4 -3 56 58 
2 7 -4 226 210 2 10 3 80 69 3 1 "' 213 216 3 4 -2 522 524 2 7 -3 141 124 2 10 5 89 84 3 l 5 210 211 3 4 -1 183 211 
2 7 -2 380 360 2 11 -8 57 83 3 2-13 82 52 3 4 0 621 671 
2 7 -1 418 421 2 11 -7 67 67 3 2-11 190 204- 3 4 l 89 109 
2 7 0 416 437 2 11 -6 241 247 3 2-10 88 73 3 4 2 74 Bb 
H K L FOBS FC4L H K L FOBS FCAL H .K L FOBS FCAL H K L FOSS FCAL 
3 4 3 89 97 3 7 -4 520 498 3 11 -7 101 88 4 2-14 85 63 
3 • 4 89 85 3 7 -3 128 129 3 11 -6 169 167 4 2-13 118 81 3 4 5 57 56 3 7 -2 51 27 3 11 -4 266 243 4 2-11 2.74 269 
3 ·• 6 141 144 3 7 -1 281 314 3 11 -2 178 172 4 2-10 95 83 3 4 7 63 64 3 7 0 262 249 3 11 -1 59 76 4 2 -9 485 489 
3 5-11 164 41 3 7 1 69 66 3 11 0 7l 69 4 2 -8 162 156 
3 5 -9 395 406 3 7 2 244 256 3 11 2 129 127 4 2 -7 435 411 
3 5 -8 90 97 3 7 4 165 166 3 12 -6 100 111 4 2 -6 354 360 
3 5 -7 247 226 3 8-11 73 73 3 12 -5 126 132 4 2 -5 994 954 
3 5 -6 405 386 3 8 -9 80 78 3 12 -3 105 112 4 2 -4 182 182 
3 5 -5 178 175 3 8 -8 219 213 .3 12 -2 .183 196 4 2 -3 462 475 
3 5 -4 602 578 3 8 -7 84 84 3 12 0 83 95 4 2 -2 234 225 
3 5 -3 395 378 3 8 -6 246 235 3 13 -3 63 60 4 2 -1 330 364 
3 5 -2 332 333 3 8 -5 68 63 3 13 -2 56 55 4 2 0 93 90 
3 5 -1 627 714 3 8 -4 69 65 4 0-14 91 91 4 2 1 63 74 
3 5 0 55 67 3 8 -2 500 500 4 0-12 350 363 4 2 2 134 120 
3 5 1 407 426 3 8 -1 98 109 4 0-10 228 21·3 4 2 .3 163 163 
3 5 2 54 45 3 8 0 204 199 4 0 -8 197 185 4 2 4 63 50 
3 5 3 59 27 3 8 1 .205 221 4 0 -6 602 566 4 2 5 153 145 
3 5 4 52 45 3 8 .3 80 64 4 0 -4 137 160 4 3-13 86 93 
3 5 5 237 229 3 8 4 175 151 4 0 -2 165 150 4 3-12 94 104 [\J 
3 6-12 61 60 3 8 5 99 78 4 0 0 346 353 4 3-11 189 187 co 
3 6-11 156 166 3 9 -9 127 126 4 0 2 228 218 4 3-10 322 320 0 
3 b -9 170 164 3 9 -a 119 118 4 0 4 12"0 o4 4 3 -9 173 167 
3 6 -a 132 129 3 9 -7 207 203 4 0 6 101 113 4 3 -6 205 208 
3 6 -7 155 157 3 9 -5 90 83 4 1-13 59 59 4 3 -7 293 265 
3 0 -b 235 233 3 9 -4 110 96 4 1-11 240 233 4 3 -6 241 219 
3 6 -5 483 456 3 9 -3 134 143 4 1-10 335 330 4 3 -5 509 477 
3 6 -4 351 348 3 9 -1 249 268 4 1 -9 127 135 4 3 -4 648 642 
3 6 -3 638 625 3 9 0 92 88 4 l -8 372 379 4 3 -3 l 4tl 160 
3 6 -2 170 170 3 9 l 121 127 4 1 -7 465 431 4 3 -2 615 692 
3 6 -1 221 236 3 9 2 112 104 4 1 -6 556 543 4 3 -1 231 254 
3 6 0 349 .358 3 9 3 79 74- 4 1 -5 990 945 4 3 0 39b 389 
3 6 1 248 265 3 10 -9 153 150 4 1 -4 94 81 4 3 1 301 306 
.3 6 2 170 180 3 10 -8 67 53 4 1 ....:3 53 60 4 3 2 11 1 99 
..3 6 3 247 250 3 10 -6 11t7 141 4 1 -2 613 638 4 3 4 249 243 
3 6 4 73 69 3 10 -5 113 112 4 1 -1 416 441 4 3 5 82 83 
3 6 5 58 33 3 10 -J 230 228 4 1 0 79 70 4 4-12 140 158 
3 6 6 92 107 3 10 -2 73 77 4 1 1 219 23.1 4 4 -9 115 122 
.3 7-10 212 221 J JO -1 110 113 4 1 2 271 256 4 4 -8 214 215 
3 7 -a 268 265 3 10 0 121 128 4 1 3 149 149 4 4 -7 368 359 
3 7 -7 236 219 3 10 1 118 121 4 1 4 308 291 4 4 -6 729 720 
3 7 -5 95 90 3 10 3 170 174 4 1 5 76 12 4 4 -5 82 S2 
H K L FOBS FCAL H K L FOBS FCAL H K L FOSS FCAL H K L FOBS FCAL 
4 4 -4 53D 547 4 7 -5 241 237 4 l l -8 1-36 139 5 2 -4 297 293 
4 4 -3 202 221 4 7 -4 90 87 4 11 -4 198 192 5 2 -3 304 317 
4 4 -2 6,3 51 4 7 -3 63 53 4- 11 -2 225 236 5 2 -1 397 433 
4 4 -1 451 483 4 7 -2 118 135 4 11 0 102 99 5 2 0 127 131 
4 4 lJ 423 435 4 7 -1 97 l 04 4 12 -6 96 101 5 2 1 119 120 
4 4 1 59 :39 4 7 0 104 103 4 12 -5 93 17 5 2 5 82 75 
4 4 2 147 148 4 7 1 199 205 4 12 -4 165 175 5 3-14 99 106 
4 4 3 81 17 4 7 2 53 56 4 -12 -3 131 139 5 3-13 68 57 
4 4 4 64 46 4 7 4 151 143 4 12 -1 99 106 5 3-12 163 152 
4 4 5 56 52 4 8-12 140 l-39 5 0-12 42-3 432 5 3-11 355 367 
4 5-13 62 70 4 8-11 63 55 5 0-10 530 546 5 3-10 111 121 
4 5-11 191 193 4 8-10 161 152 5 0 -8 906 912 5 3 -9 479 476 
4 s -a 75 66 4 8 -7 221 219 5 0 -6 438 422 5 3 -8 520 510 
4 5 -7 414 4-15 4 B -6 223 213 5 0 -4 189 199 5 3 -7 69 48 
4 5 -c 66 86 4 8 -4 372 358 5 0 -2 447 486 5 3 -6 353 346 
4 5 -5 506 491 4 8 -3 201 201 5 0 0 104 89 5 3 -5 428 423 
4 5 -4 343 353 4 8 -2 110 102 5 0 2 280 279 5 3 -4 76 65 
4 5 -3 102 96 4 8 -1 1.33 150 5 0 4 88 75 5 3 -3 455 520 
4 5 -2 540 590 4 8 0 242 241 5 1-14 70 82 5 3 -2 438 473 
4 5 -1 170 199 4 8 2 198 '199 5 1-13 75 43 5 3 -1 209 204 
4 5 0 212 222 4 8 3 79 74 5 1-12 101 101 5 3 0 265 268 l'V 
4 5 1 200 205 4 9-11 103 122 5 1-11 255 270 5 3 l 88 91 co 
4 5 3 179 180 4 9-10 76 83 5 1-10 141 141 5 3 2 223 229 
.......... 
4 5 5 56 44 4 9 -a 177 11'-J 5 1 -9 339 343 5 -3 3 188 170 
4 6-13 72 59 4 9 -7 1o9 163 5 l -8 443 424 5 3 4 72 55 
4 6-12 88 95 4 9 -5 242 237 5 J. -7 45 33 5 4-14 90 87 
4 6-11 75 67 4 9 -4 68 65 5 1 -6 587 593 5 4-13 59 50 
4 6-10 160 164 4 9 -3 134 138 5 l -5 285 269 5 4-12 102 116 
4 6 -9 198 183 4 9 -1 120 135 5 1 -3 484 544 5 4-10 158 169 
4 6 -8 250 258 4 9 0 67 63 5 l -2 305 335 5 4 -9 205 202 
4 6 -7 215 212 4 9 1 184 199 5 1 -1 58 64 5 4 -a 247 255 
4 6 -6 352 323 4 9 2 .98 98 5 1 0 80 86 5 4 -7 506 484 
4 6 -.5 95 95 4 9 3 57 58 5 1 3 195 190 5 4 -6 526 531 
4 6 -3 410 417 4 10 -9 211 212 5 1 4 139 124 5 4 -5 212 223 
4 6 -1 4-14 472 4 10 -8 56 40 5 2-14 78 76 5 4 -4 764 800 
4 6 0 21., 208 4 10 -7 195 192 5 2-13 253 263 5 4 -3 4-4 46 
4 6 3 167 157 4 10 -6 223 212 5 2-12 121 120 5 4 -2 563 613 
4 6 4 61 38 4 10 -5 104 97 5 2-JO 303 311 5 4 -1 152 167 
4 6 5 71 70 4 10 -4 104 l 05 5 2 -9 189 189 5 4 0 81 76 
4 7-10 232 235 4 10 -3 304 315 5 2 -8 207 212 5 4 2 238 238 
4 7 -8 290 285 4 10 -1 110 123 5 2 -7 766 753 5 4 4 83 79 
4 7 -7 261 246 4 10 0 108 111 5 2 -6 392 396 5 5-14 58 69 
• 7 -6 171 168 4 10 1 59 38 5 2 -5 46 59 5 _5-12 68 76 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
5 5-ll 131 145 5 8 -2 98 107 6 1-14 84 105 6 3 -4 609 647 
5 5 -9 160 160 5 8 0 68 68 6 1-13 93 31 6 3 -2 220 24b 
5 5 -s 51 48 5 8 2 124 122 6 1-12 215 223 6 3 -l 200 209 
5 5 -7 187 191 5 9-11 142 142 6 1-10 413 402 6 3 0 120 123 
5 5 -6 147 145 5 9-10 60 47 6 .l -9 575 577 6 3 1 67 62 
5 5 -5 245 24-9 5 9 -9 191 180 6 1 -7 147 146 6 :3 2 219 203 
5 5 -3 483 511 5 9 -8 64 42 6 1 -6 166 172 6 4-14 206 224 
5 5 -2 316 356 5 9 -7 60 55 6 1 -5 171 184 b 4-13 70 59 
5 5 -1 66 63 5 9 -6 171 1 71 6 l -4 566 627 6 4-12 201 199 
5 5 0 336 334 5 9 -5 133 129 6 1 -3 527 563 6 ,4-11 94 92 
5 5 1 59 60 5 9 -4 54 58 6 1 -2 84 89 6 4-10 109 99 
5 5 3 209 207 5 9 -3 202 208 6 1 -1 119 119 6 4 -a 333 332 
5 6-13 143 146 5 9 -2 94 107 6 1 1 65 64 6 4 -6 191 197 
5 6-12 131 128 5 9 0 116 120 6 1 2 155 136 6 4 -5 62 47 
5 6-11 111 106 5 9 1 91 92 6 1 3 64 62 6 4 -4 436 467 
5 6 -9 201 184 5 10-11 69 81 6 2-14 71 71 6 4 -2 388 420 
5 6 -B 257 243 5 10 -9 126 118 6 2-13 234 243 6 4 0 234 229 
5 6 -7 432 424 5 10 -7 198 195 6 2-12 72 55 6 4 1 l 07 111 
5 6 -6 75 61 5 10 -6 110 110 6 2-11 322 331 6 5-13 117 100 
5 6 -5 231 229 5 10 -5 297 291 6 2-10 148 165 6 5-12 135 142 
5 6 -4 195 199 5 10 -4 134 121 b 2 -9 354 357 6 5-11 170 1 75 tv 
5 6 -3 194 199 5 10 -2 99 1 04 6 2 -a 175 201 6 5-10 61 60 o::> 
5 6 -2 50 44 5 10 -1 119 129 6 2 -7 295 303 6 5 -9 430 425 tv 
5 6 -1 284 319 5 10 1 59 69 6 2 -6 339 331 6 5 -8 110 92 
5 6 1 225 226 5 .l1 -a 117 115 6 2 -5 739 764 6 5 -7 190 116 
5 6 2 103 110 5 11 -7 77 77 6 2 -4 224 233 6 5 -6 236 238 
5 7-12 75 72 5 11 -6 142 152 6 2 -3 360 372 6 5 -4 60 73 
5 7-11 Bl 88 5 11 -5 73 60 6 2 -2 54 59 6 5 -3 388 411 
5 7 -8 3-68 358 5 11 -2 73 79 6 2 -1 95 94 6 5 -1 75 92 
5 7 -6 332 319 5 11 0 148 144 6 2 0 146 133 6 5 0 173 164 
5 7 -5 278 264 5 12 -6 68 57 6 2 l 329 319 6 5 1 75 71 
5 7 -4 223 235 5 12 -4 128 127 6 2 3 60 28 6 5 2 58 67 
5 7 -3 48 56 5 12 -3 59 51 6 3-15 68 68 6 5 3 60 37 
5 7 -2 168 191 5 12 -2 63 66 6 3-14 84 74 6 6-13 138 133 
5 7 -1 99 106 6 0-14 125 135 6 3-13 86 44 6 6-12 102 107 
5 7 0 102 100 6 0-JO 564 583 6 3-12 60 73 6 6-11 244 254 
5 7 1 121 114 6 o -a 1251 1278 6 3-11 108 107 6 6-10 79 69 
5 8-12 83 86 6 0 -6 445 465 6 3-1 () 334 330 6 6 -8 105 98 
5 8-10 267 267 6 0 -4 605 657 6 3 -9 226 230 6 6 -7 241 237 
5 e -a 129 130 6 0 -2 202 213 6 3 -8 216 204 6 6 -6 226 238 
5 8 -7 238 227 6 0 0 107 96 6 3 -7 190 192 6 6 -5 202 214 
s 8 -5 73 75 6 0 2 127 118 6 3 -6 173 181 6 6 -4 96 87 
5 
8 -· 
189 193 6 1-l5 121 132 6 3 -5 .195 196 6 6 -3 64 61 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
6 0 -2 llt"l 118 0 12 -5 96 88 7 3-12 91 99 7 6-11 234 242 
6 6 -1 78 77 7 0-14 116 122 7 3-10 361 377 7 6-10 122 117 
6 6 () 6:5 54 1 0-12 206 199 7 ·~ -9 73 90 7 6 -9 257 251 
6 6 1 173 174 7 0-10 291 314 7 3 -8 144 129 7 6 -8 47 37 
6 6 2 56 37 7 0 -8 486 488 7 3 -7 40.1 406 7 6 -6 335 336 
6 7-13 113 106 7 0 -.6 926 960 7 J -6 140 138 7 6 -5 218 227 
6 7-12 169 165 1 0 -4 121 64 7 3 -5 308 314 7 6 -3 205 226 
6 7-10 164 160 7 0 -2 90 90 7 3 -4 327 .343 7 6 -2 87 90 
6 1 -8 119 113 1 0 0 306 261 7 3 -3 54 65 7 6 -1 88 84 
6 7 -7 152 143 7 l-16 77 72 7 3 -2 144 146 7 6 0 77 80 
6 7· -~ 168 165 7 1-15 110 122 7 3 -1 118 113 7 7-13 138 149 
6 7 -5 144 125 7 1-13 88 92 7 3 1 100 99 7 7-12 179 177 
6 7 -4 310 324 7 1-12 83 79 7 4-14 190 196 7 7-11 121 115 
6 7 .-1 188 207 ., 1-11 125 127 7 4-13 62 5 7 7-10 359 369 
6 7 0 117 110 7 1-10 438 444 7 4-12 321 .328 7 7 -9 79 83 
6 8-1.:l 64 57 7 1 -9 165 160 7 4-11 134 136 7 7 -8 178 182 
6 8-10 256 259 7 1 -8 349 3.39 7 4-.10 98 96 7 7 -7 102 116 
6 8 -8 260 268 7 1 -7 173 165 7 4 ·-9 141 136 7 7 -6 115 126 
6 8 -7 69 59 7 1 -6 136 132 7 4 -8 90 86 7 7 -4 249 260 
6 8 -6 219 226 7 1 -5 484 508 7 4 -7 124 123 7 7 -2 176 187 
6 8 -5 125 118 7 1 -4 119 136 7 4 -6 343 365 1 1 -1 67 53 [\j 
6 8 -2 184 198 7 1 -3 71 55 7 4 -5 258 261 7 7 0 57 30 co 
6 8 0 71 76 7 1 -2 135 149 7 4 -3 93 88 7 a-12 114 130 w 
6 9-12 93 88 7 1 -1 198 194 1 4·-2 147 169 7 8-11 186 190 
6 9-11 80 89 7 1 1 64 63 7 4 -1 81 7'+ 7 8 -9 64 70 
6 9-10 54 57 7 2-15 129 134 1 4 0 300 280 7 8 -8 256 260 
6 9 -9 328 319 7 2-14 70 75 1 4 1 53 47 7 8 -6 211 221 
6 9 -8 87 ·82 7 2--13 147 94 7 5-15 111 115 7 8 -5 234 242 
6 9 _., 264 258 7 2·-12 107 108 7 5-14 132 138 7 8 -4 174 159 
6 9 -6 217 213 7 2-11 345 340 7 5-13 210 218 7 8 -2 65 72 
6 9 -.3 147 154 7 2-10 176 183 7 5-11 240 246 7 9-12 74 67 
6 9 -2 55 60 7 2 -9 306 296 7 5-10 94 95 7 9-10 80 75 
6 9 -1 115 131 7 2 -8 369 374 7 5 -9 105 109 7 9 -9 141 133 
6 10-11 121 122 7 2 -7 537 558 7 5 -8 116 120 7 9 -8 145 137 
6 10·-10 60 41 7 2 -5 423 444 7 5 -7 157 163 7 9 -7 260 256 
6 10 -7 140 137 1 2 -4 283 296 7 5 -6 113 119 7 9 -5 138 143 
6 10 -5 171 177 7 2 -3 153 175 7 5 -5 188 203 7 10-11 101 96 
6 10 -4 119 121 7 2 -2 47 39 7 5 -4 102 98 7 1 0 -<; 178 173 
6 10 -3 130 133 1 2 -1 200 206 7 5 -3 65 77 7 10 -6 77 69 
6 10 -2 70 78 7 2 0 82 79 7 5 -2 116 135 7 .10 -3 154 163 
6 11 -7 113 113 7 2 l 114- 93 7 5 -1 183 190 7 11 -8 84 85 
6 11 -6 178 176 7 3-14 80 72 7 5 1 90 16 7 11 -7 76 75 
6 11 -4 118 107 7 3-13 65 74 7 6-13 96 13 7 11 -4 101 103 
H K L FOBS FCAL H K L FOBS FCAL H K L FO&S FCAL H 
K L FOBS FCAL 
8 o-1c 90 97 8 3 -8 220 224 8 7 -8 315 318 
9 2-13 313 330 
8 0-14 67 64 8 3 -7 142 119 8 7 -7 79 64 
9 2-11 175 176 
8 0-12 287 288 8 3 -6 52 55 a 7 -6 159 163 9 2-10 57 58 
·a 0-10 59 63 8 3 -5 95 95 8 1 -5 143 140 9 2 -9 135 124 
8 o -a 113 116 6 .3 -2 273 271 8 7 -4 69 6 9 2 -a 98 78 
a 0 -6 5,8 536 8 4-16 68 78 8 7 -2 120 132 9 2 -1 
223 217 
8 0 -4 273 277 8 4-13 96 92 8 8-12 165 173 
9 2 -6 117 118 
e 0 -2 162 155 8 4-12 .306 309 8 8-11 9·7 97 9 2 -5 211 216 
8 1-14 84 84 8 4-11 84 89 8 8-10 250 251 
9 3-15 105 102 
8 1-r3 15-.J 134 8 4-10 210 271 8 8 -9 59 60 
9 3-14 258 262 
8 1-12 141 142 8 4 -9 166 166 8 8 -8 81 90 
9 3-12 272 278 
8 1-11 233 239 8 4 -a 164 174 8 B -7 117 115 9 3-11 143 139 
8 1-10 342 331 a 4 -7 97 93 8 8 -6 208 209 9 3-10 272 213 
8 1 -9 175 181 8 4 -6 129 134 8 8 -4 194 209 
9 3 -9 124 133 
8 1 -8 481 481 8 4 -4 99 106 8 9-.l 1 142 157. 9 
3 -8 138 146 
8 1 -7 335 333 8 4 -2 54 38 8 9-10 92 85 9 
3 -5 149 153 
8 1 -6 190 203 8 4 -1 61 55 8 9 -9 77 72 
9 3 -4 141 125 
8 1 -5 139 134 a 4 0 71 62 8 9 -8 7.3 84 9 3 -3 90 
94 
8 l ·-4 91 54 8 5-14 181 186 8 9 -7 · 135 141 9 
3 -2 97 88 
8 1 -3 256 258 8 5-13 191 177 8 9 -6 86 80 
9 4-16 142 151 
8 1 -2 170 162 8 5-12 131 128 8 9 -5 173 187 
9 4-14 128 129 L0 
8 1 -1 114 102 8 5-11 278 287 8 9 -3 110 113 
9 4-13 124 123 00 
8 2-15 127 125 8 5-10 91 85 8 1 0-10 52 55 9 
4-12 96 102 ~ 
8 2-14 48 42 8 5 -9 266 263 8 10 -9 183 181 9 
4-10 288 289 
8 2-13 197 201 8 5 -7 121 133 8 10 -7 87 87 9 
4 -8 207 203 
8 2-12 258 275 8 5 -5 82 98 8 10 -s 58 5.3 9 4 -6 63 54 
8 2-11 110 104 8 5 -4 64 103 9 0-16 113 125 
9 4 -5 61 56 
8 2-10 161 153 8 5 -3 196 191 9 0-14 130 142 9 
4 -4 146 143 
8 2 -9 208 206 8 5 -1 79 76 9 0-10 216 219 
9 4 -2 94 86 
8 2 -8 127 126 a 6-15 127 138 9 0 -8 190 192 9 5-15 
126 135 
B 2 -7 559 575 8 6-13 207 200 9 0 -4 312 310 
9 5-14 126 123 
8 2 ~6 187 183 8 6-12 174 184 9 0 -2 130 129 
9 5-13 75 23 
8 2 -5 93 101 8 0-11 70 66 9 1-15 191 
2()0 9 5-12 228 229 
8 2 -4 66 71 8 6 -9 241 240 9 1-14 70 
78 9 5-11 106 110 
8 2 -3 144 157 e 6 -·1 199 201 9 1-13 46 17 9 5-10 104 104 
8 2 -1 237 224 8 6 -6 239 244 9 1-11 78 60 
9 5 -9 34 349 
8 3-16 137 148 B 6 -3 121 125 9 l-10 
74 70 9 5 -7 135 128 
8 3-15 65 72 8 6 -1 94 86 9 1 -9 285 294 
9 5 -6 125 126 
8 3-14 244 250 8 7-14 93 99 9 1 -a 303 303 9 5 -3 148 152 
8 3-12 129 123 8 7-.13 75 71 9 l -6 172 163 
9 6-15 80 76 
8 3-11 104 98 8 7-11 154 150 9 1 -4 169 161 
9 6--13 244 237 
8 3-10 111 98 8 7-10 130 129 9 1 -3 207 
208 9 0-12 50 69 
8 3 -9 69 69 8 7 -9 104 106 9 2-1/f. 62 
66 9 6-11 246 246 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
9 6-10 BB 77 10 2-13 148 126 10 7-13 96 91 11 3 -8 141 134 
9 6 -7 241 234 10 2-11 295 293 10 7-10 116 126 11 .3 -7 108 106 
9 6 -5 157 160 10 2-10 68 62 10 7 -9 60 56 ll 3 -6 54 40 
9 6 -4 86 89 10 2 -9 4b 50 10 7 -8 51 39 11 .3 -5 83 74 
9 7-13 80 62 10 2 -6 75 70 10 7 -7 119 125 11 4-14 131 136 
9 7-12 154 154 10 2 -5 205 220 10 7 -6 58 67 11 4-12 304 299 
9 7-11 98 .103 10 2 -3 91 70 10 8-13 69 6.1 11 4-11 125 124 
9 7 -9 -102 102 10 3-16 96 104 10 8-12 52 41 .11 4-10 1.36 139 
9 7 -8 256 256 10 3-15 115 124 10 8 -8 157 168 11 4 -a 52 41 
9 7 -7 108 117 10 3-14 93 99 10 9 -9 70 72 11 4 -6 147 138 
9 7 -6 186 200 10 3-13 191 193 11 0-16 105 109 11 5-14 61 72 
9 7 -5 SS 54 10 3-12 214 211 11 0-12 271 258 .11 5-13 123 117 
9 7 -4 131 126 10 3-11 90 83 11 0-10 84 75 11 5-11 146 153 
9 8-10 192 191 10 3-10 304 312 11 D -8 58 68 11 5-10 130 l 31 
9 8 -8 140 137 10 3 -9 78 91 11 0 -6 185 185 11 5 -8 150 152 
9 8 -7 87 98 10 3 -8 148 l4o 11 1-17 94 99 11 5 -7 110 110 
9 8 -5 74 79 10 3 -7 11 1 110 11 1-16 131 137 11 5 -6 64 58 
9 8 -4 74 66 JO 3 -5 51 23 11 1-14 214 205 11 6-15 103 105 
9 9-11 68 49 10 3 -4 85 83 11 1-13 130 131 11 6-1-4 56 52 
9 9 -9 136 .135 10 3 -3 61 35 11 1-12 88 78 11 6-.13 68 41 
9 9 -7 70 79 10 4-16 106 114 11 .l-11 185 180 11 6-11 104 110 r:-v 
9 9 -6 117 114 10 4-14 251 250 11 1-10 98 98 11 6 -9 1 7S; 183 00 
9 9 -5 57 58 10 4-12 182 181 11 l -9 49 45 11 6 -7 113 104 CJl 
10 0-14 295 297 10 4-11 120 120 11 1 -8 72 67 11 7-13 75 65 
10 0-12 212 206 10 4-10 64 59 11 1 -7 110 107 11 7-10 59 79 
10 0-10 184 184 10 4 -9 63 64 11 1 -5 75 61 11 7 -a 80 06 
10 o -a 196 198 10 4 -8 175 172 11 2-17 94 94 12 0-16 202 202 
10 0 -6 224 218 10 4 -7 101 101 11 2-15 203 208 12 0-14 .151 1' 51 
10 0 -4 64 52 10 4 -6 144 135 11 2-13 169 146 12 D-12 143 126 
10 1-16 112 126 10 5-15 125 122 11 2-12 69 79 12 0-10 130 121 
10 1-15 193 200 10 5-13 126 120 11 2-11 141 137 12 o -a 80 71 
10 1-14 50 25 10 5-12 159 168, 11 2-10 60 63 12 1-15 104 '99 
10 1-13 224 226 10 5-10 204 197 11 2 -9 166 153 12 l-14- 108 1 01 
10 1-10 9'9 94 10 5 -9 205 204 11 2 -8 67 68 12 1-12 108 119 
10 1 -9 230 227 10 5 -8 97 97 11 2 -7 118 113 12 1-11 145 133 
10 1 -8 66 76 10 5' -7 113 110 11 3-16 111 109 12 1 -9 109 1 01 
10 1 -7 133 129 10 5 -6 52 38 11 3-15 52 51 12 1 -8 64 75 
10 l -6 214 209 10 6-13 81 63 11 3-14 79 86 12 2-16 75 66 
10 1 -5 79 74 10 6-11 245 241 11 3-13 144 141 12 2-13 236 225 
10 1 -4 158 14-9 10 6-10 113 113 11 3-12 73 70 12 2-12 86 87 
10 2-17 130 128 10 6 -9 221 217 11 3-11 137 128 12 2-11 76 74 
10 2-15 72 62 10 6 -s 103 89 11 3-10 219 21 12 2 -9 69 61 
10 2-14 80 67 10 7-14 55 49 11 3 -9 47 8 12 2 -7 139 123 
H K L FOBS FCAL H K L FOBS FCAL 
12 3-15 86 92 12 4-10 1 71 169 
12 3-14 131 121 12 4 -8 101 93 
12 3-12 101 107 12 5-15 71 65 
12 3-11 8B 81 12 5-13 63 56 
12 3 -9 108 106 12 5-11 97 102 
12 3 -a 170 153 12 5 -9 81 75 
12 '4-13 79 59 12 6-13 96 95 
12 4-12 174 166 12 6-11 61 38 
H K L FOBS FCAL 
12 6-10 53 40 
13 0-16 79 65 
13 0-14 1·1a 167 
13 0-12 90 90 
13 1-15 94 85 
13 1-13 60 64 
13 1-12 78 73 








K L FOBS FCAL 
2-13 118 111 
2-11 137 126 
3-15 79 65 
3-14 97 84 
3-13 so 48 






Calculated and Observed Structure Factors X 10 for Tricar-
bonlybis (Trichlorosi lyl )Ni (I I) 
H K L FOBS FC.\L H K L FOBS FCAL H K L FD-BS FCAL 
H J( L FOBS FC AL 
0 0 2 557 515 0 9 3 105 113 1 0 0 t>l6 
454 1 4 6 134 148 
0 0 4 660 623 0 9 4 98 77 1 0 2 597 593 
1 5 -3 114 126 
0 1 1 57 52 0 9 6 65 76 l 0 4 799 745 1 
5 -2 554 542 
0 1 2 60 50 0 10 1 844 995 1 0 6 122 108 
l 5 -1 269 251 
0 1 3 100 106 0 10 2 136 147 1 1 -6 89 94 1 
5 0 346 338 
0 1 4 393 410 0 10 3 423 450 1 1 -4 59 
43 l 5 1 706 7 tl 
0 l 5 449 456 0 10 4 125 140 l l -3 334 
307 1 5 2 527 531 
0 1 6 98 87 0 10 5 413 423 1 1 -2 1618 1578 1 
5 3 1446 1500 
0 2 1 2243 2321 0 11 2 78 74 1 1 -1 106 109 
1 5 4 923 951 
0 2 2 81 76 0 11 5 169 l 81 l l 0 574 526 
1 5 5 369 373 
0 2 .3 702 753 0 12 0 242 0 2303 1 1 1 1049 
992 l 5 6 125 122 
0 2 4 80 91 0 12 2 710 736 l l 2 439 
466 l 6 -5 185 184 
0 2 5 383 422 0 12 3 276 291 1 1 3 796 
818 1 6 -4 106 105 
0 3 1 50 57 0 12 4 374 383 1 l 4 413 439 l 
6 -3 270 271 
0 3 2 1 72 189 0 12 5 o9 56 1 1 5 3.Q6 318 
l 6 -2 71 59 
0 3 3 132 13 8 0 13 3 168 183 1 1 6 217 214 
1 6 -1 276CJ 2706 
0 3 5 311 333 a 13 4 117 127 l 2 -4 70 65 l 6 l 81 28 
0 3 6 75 53 0 13 5 197 221 1 2 -3 309 294 
l 6 2 331 333 
0 4 0 2370 2473 0 14 0 494 232 1 2 -2 157 1.53 
1 6 3 924 964 
0 4 2 1221 1325 0 14 1 1083 1195 l 2 0 60 
66 1 6 4 93 71 
0 4 5 137 139 0 l~ 2 245 263 1 2 1 733 
688 1 6 5 86 89 
0 4 6 109 119 0 14 3 485 512 1 2 2 87 80 l 
6 6 71 38 
0 5 t 348 388 0 14 5 159 1 70 l 2 3 435 430 1 7 -5 
88 8?. tv 
0 5 2 48 43 0 .15 4 96 97 1 2 4 136 135 
1 7 -4 151 146 00 
0 5 4 176 181 0 15 5 231 247 l 2 5 220 225 
l 7 -3 294 304 00 
0 5 5 78 80 0 16 0 1571 1512 1 3 -4 126 133 1 
7 -1 82 82 
0 5 6 202 206 0 16 1 108 139 1 3 -~ 128 
126 l 7 0 1191 1110 
0 6 1 198 206 0 16 2 398 407 1 3 -2 1009 
972 1 7 1 232 222 
0 6 2 127 133 0 16 3 102 111 l 3 -l t3 50 1 
7 2 481 49~ 
0 6 3 537 560 0 16 4 172 189 l 3 0 512 
482 l 7 3 1399 1454 
0 6 4 77 76 0 17 4 241 249 1 3 1 893 
876 l 7 4 994 1034 
0 6 5 295 296 0 18 l 445 495 1 3 2 787 
826 1 1 5 309 314 
0 7 1 964 1047 0 18 2 78 112 1 3 3 878 
912 1 7 6 195 187 
0 7 2 162 1 71 0 18 3 232 258 1 3 4 
578 600 1 8 -6 87 113 
0 7 3 251 260 0 18 4 85 100 1 3 5 394 399 
1 8 -4 108 113 
0 7 4 64 58 0 19 3 82 145 l 3 t 221 
226 1 8 -3 187 180 
0 7 6 180 188 0 20 0 288 311 1 4 -6 
207 218 l 8 -2 750 709 
0 8 0 1251 117 2 0 20 2 354 365 1 4 -2 733 
718 1 8 0 830 760 
0 8 2 789 846 0 22 1 267 264 1 4 -1 
82 72 1 8 1 68 59 
0 8 ~ 163 17 2 0 22 2 78 76 1 4 0 
379 370 1 8 2 849 886 
0 8 c 187 181 1 0 -6 106 1 21 l 4 2 551 559 1 
8 3 142 154 
0 9 1 550 633 l 0 -4 301 294 1 4 3 
117 110 1 8 4- 548 587 
0 9 2 105 55 1 0 -2 1676 1583 1 4 4 
925 957 1 6 6 205 211 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FC•L 
1 9 -5 128 142 1 13 5 206 219 t 21 0 70 81 2 3 1 
295 319 
1 9 -4 133 119 l 14 -4 74 62 1 21 1 271 283 2 3 2 
953 971 
1 9 -3 290 28 l 1 14 -3 l 1 1 120 1 21 2 103 141 2 3 3 543 539 
1 9 -1 165 134 1 14 -2 90 138 1 22 -1 376 360 2 3 
4 554 542 
1 9 0 6·32 590 1 14 -1 112 98 1 23 0 209 224 2 
3 5 .322 318 
1 9 l 635 645 1 14 0 147 148 2 0 -6 147 160 2 3 6 150 
149 
1 9 2 298 .312· 1 14 5 104 112 2 0 -4 703 659 2 4 -6 
177 168 
1 9 3 1086 1154 1 15 -3 146 159 2 0 -2 732 711 2 4 -4 
824- 793 
1 9. 4 833 €66 1 15 -2 604 588 2 0 0 794 31 l 2 4 -3 100 
87 
1 9 5 398 423 1 15 0 331 336 2 0 2 1330 1345 2 4 -2 
143 108 
1 9 6 113 11 3 1 15 1 337 335 2 0 4 530 497 2 4 0 
245 244 
1 10 -3 228 219 1 15 2 500 484 2 0 6 338 327 2 4 1 
43 16 
1 10 -1 903 787 1 15 3 304 297 2 l -6 306 323 2 4 2 1018 
1009 
1 10 l 490 491 1 15 4 151 .138 2 1 -5 229 220 2 4 
4 287 290 
l 10 2 75 96 1 15 5 180 179 2 1 -4 137 130 2 4 5 115 
q3 
1 10 4 167 176 1 16 -4 86 85 2 1 -3 320 315 2 4 6 429 
429 
1 10 5 141 153 l 16 -2 93 122 ~ 
1 -2 122 108 2 5 -6 216 213 
1 11 -4 169 155 1 16 -1 144 155 l -1 54 51 2 
5 -5 291 299 
1 11 -3 161 157 1 16 0 231 228 2 1 0 438 436 2 
5 -4 599 588 
1 l1 -2 396 399 1 16 4 314 330 2 1 1 314 324 2 5 -3 897 
852 
l 11 0 667 632 1 17 -4 85 95 2 l 2 14 73 1688 2 5 -l 
330 296 
1 u 1 339 341 1 17 -2 260 252 2 1 3 662 669 2 5 0 121 125 
1 11 2 586 604 1 17 -1 287 259 2 1 4 350 361 2 5 1 557 
594 [:\,:) 
l 11 .3 860 890 1 17 0 11-3 110 2 1 5 2Y2 300 2 5 2 
632 633 co 
1 11 4 495 515 1 17 l 349 440 2 1 6 245 243 2 5 3 
331 322 co 
1 11 5 136 138 1 17 2 134 153 2 2 -6 72 31 2 5 4 
472 4 70 
1 11 6 155 152 1 17 3 293 294 2 2 -5 202 214 2 5 5 246 
237 
1 12 -4 77 80 1 17 4 ·300 306 2 2 -4 124 113 2 5 6 
98 76 
l 12 -3 119 128 1 18 -4 140 136 2 2 -3 483 438 2 6 -4 11 1 
90 
l 12 -2 311 313 l 18 -3 79 80 2 2 -1. 50 45 2 6 -3 694 680 
1 12 -1 223 211 1 18 -l 281 250 2 2 1 181 191 2 6 -2 
213 192 
1 12 . 0 184 185 1 18 1 292 318 2 2 2 205 218 2 6 -1 647 
575 
l 12 3 98 129 1 18 2 71 l 56 2 2 3 74 73 2 6 0 192 
192 
l 12 4 33-6 349 1 18 3 231 250. 2 2 4 130 125 2 6 l 
2424 2522 
1 13 -4 95 83 1 19 -3 104 l 08 2 2 5 284 263 2 6 2 85 
87 
1 13 -3 323 328 1 lQ -1 148 147 2 2 6 75 71 2 6 3 189 
l 77 
1 13 -2 613 591 1 19 0 438 434 2 3 -6 299 310 2 6 4 161 161 
1 13 -1 73 59 1 19 2 191 235 2 3 -5 297 293 2 6 5 502 
508 
1 13 0 194 194 1 19 3 309 313 2 3 -4 335 313 2 7 -5 195 215 
1 13 1 731 785 1 20 -3 124 l 04 2 3 -3 465 441 2 7 -4 717 
734 
1 13 2 618 634 1 20 -2 310 288 2 3 -2 145 142 7 -3 884 
882 
1 13 3 419 419 1 20 0 182 185 2 3 -1 135 111 2 7 -1 102 
91 
1 13 4 191 191 1 20 2 229 268 2 3 0 158 150 2 7 0 739 
689 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H 
K L FOBS FCAL 
2 7 1 211 216 2 11 6 193 1 78 2 18 -3 174 162 3 2 3 
116 125 
2 7 3 105 109 2 12 -5 77 71 2 18 -2 83 9 3 2 
4 118 123 
2 7 4 470 464 2 12 -4 279 283 2 18 -1 81 73 3 2 5 
396 412 
2 7 5 212 269 2 12 -2 196 154 2 18 l 224 209 3 
3 -5 233 229 
2 7 6 137 12 3 2 12 0 224 212 2 18 3 179 188 3 
3 -4 83 66 
2 8 -4 473 489 2 12 1 124 151 2 18 4 193 200 3 
3 -3 118 110 
2 8 -2 410 384 2 12 2 123 149 2 19 -·3 158 134 3 
3 -2 149 142 
2 8 -1 146 12 8 2 12 3 161 169 2 19 -1 75 67 3 3 -1 
198 181 
2 8 0 347 32 l 2 12 4 222 218 2 19 0 295 294 3 
3 0 69 6 
2 8 1 68 92 2 13 -5 180 188 2 20 -2 96 98 3 3 2 
11 8 1 24 
2 8 2 959 916 2 13 -3 151. 126 2 20 -1 106 74 3 3 
3 205 209 
2 8 3 214 218 2 13 -2 294 266 2 20 0 75 68 3 
3 5 356 354 
2 8 4 457 460 2 13 -1 234 210 2 20 l 68 82 3 
4 -5 87 84 
2 8 6 274 279 2 13 0 524 497 2 20 2 .3 0 3 308 3 
4 -4 557 531 
2 9 -5 282 315 2 13 l 118 115 2 20 3 152 155 3 
4 -2 1136 1065 
2 9 -4 530 539. 2 13 2 640 658 2 21 -1 113 121 3 4 
0 1074 1064 
2 9 -~ 722 711 2 13 3 456 464 2 22 -1 84 105 3 
4 1 65 56 
2 9 -2 134 117 2 13 4 176 173 2 22 0 83 76 3 
4 2 312 316 
2 9 -1 105 8.6 2 13 5 223 219 2 22 1 273 292 3 4 3 
56 67 
2 9 0 155 155 2 14 -3 140 14-4 2 22 2 85 82 3 4 
4 290 .283 
2 9 2 75 83 2 14 -2 89 94 3 0 -4 987 967 3 
4 5 174 166 
2 9 3 68 66 2 14 1 232 235 3 0 -2 434 425 3 4 6 
330 321 
2 9 4 439 423 2 14 4 81 92 3 0 0 3904 4681 3 
5 -5 86 44 
2 9 5 359 353 2 14 5 132 139 3 0 2 184 183 3 
5 -4 148 127 
I:'-' 
CD 
2 9 6 81 27 2 15 -3 68 65 3 0 4 336 327 3 
5 -3 66 47 0 
2 10 -5 130 136 2 15 -2 137 114 3 0 6 262 254 3 5 -2 
89 83 
2 10 -2 112 106 2 15 -1 67 61 3 1 -5 339 333 3 
5 -l 455 428 
2 10 0 55 39 2 15 2 568 606 3 l -4 292 255 3 5 
0 229 224 
2 10 1 643 638 2 15 3 3~5 385 3 l -3 104 78 3 5 1 
165 181 
2 10 2 113 12 3 2 15 4 230 229 3 1 -2 186 187 3 5 2 
59 79 
2 10 3 98 100 2 15 5 133 123 3 1 -1 67 59 3 5 3 
59 13 
2 10 5 267 272 2 16 -4 299 305 3 1 0 283 254 3 5 4 
108 1 27 
2 11 -5 78 57 2 16 -2 85 78 3 1 1 54 32 3 5 5 
127 133 
2 11 -4 269 282 2 16 4 215 227 3 1 2 335 340 3 5 6 
180 143 
2 11 -3 524 508 2 16 5 132 153 3 1 3 216 
226 3 6 -5 627 608 
2 11 -2 13:1 133 2 17 -4 148 153 3 1 4 383 401 3 
6 -4 84 59 
2 11 -1 86 7 l 2 17 -3 101 85 3 l 5 498 487 
3 6 -3 l 030 987 
2 11 0 102 107 2 17 -1 191 1 76 3 2 -5 723 
746 3 6 -2 138 123 
2 11 1 236 246 2 17 0 68 75 3 2 -3 1050 1022 3 6 -1 
188 164 
2 11 2 385 424 2 17 l 126 148 3 2 -2 103 102 3 6 0 101 
93 
2 11 3 438 434 2 17 2 315 329 3 2 -1 1232 1188 3 6 1 
474 517 
2 11 4 390 380 2 17 3 159 180 3 2 0 47 44 3 
6 3 180 199 
2 11 5 96 77 2 17 4 120 117 3 2 l 910 950 3 6 4 
91 82 
H K L FOBS FCAL H K L FOBS FCAL H K L FOSS FCAL ·H K L FOBS FCAL 
3 6 5 293 290 3 1 l 2 73 75 3 1 7 0 92 124 4 3 1 
752 800 
3 7 -5 96 59 3 11 3 186 184 3 17 2 90 112 4 3 2 
474 504 
3 7 -3 185 161 3 11 5 192 184 3 17 4 178 184 4 3 3 
358 379 
3 7 -2 180 165 3 12 -4 622 614 3 l A -3 444 444 4 
3· 4 206 207 
3 7 -1 ~93 92 0 3 12 -3 183 170 3 18 -2 90 1 .1 4 4 3 5 
129 121 
3 7 0 88 99 3 12 -2 698 616 3 18 -1 252 236 4 
4 -4 214 1 <; l 
3 7 1 664 694 3 12 -1 127 126 3 18 l l 36 145 4 
4 -2 71 7 684 
3 7 2 87 97 3 12 0 1518 1408 3 18 4 94 112 4 4 0 607 
588 
3 7 3 101 104 3 12 1 73 61 3 19 -1 261 262 4 4 1 
108 120 
3 7 4 73 51 3 12 2 158 165 3 19 1 1 41' 146 4 4 
2 288 290 




465 449 3 12 4 230 230 3 20 -2 396 369 4 4 4 501 496 
3 8 3 131 118 3 13 -4 73 57 3 21 0 70 64 4 
4 6 114 110 
3 8 -2 907 830 3 13 -.3 138 133 4 0 -4 459 471 
4 5 -5 118 1 08 
3 8 -1 60 72 3 13 -2 79 84 4 0 -2 617 599 4 
5 -4 108 104 
3 8 0 276 290 3 13 -1 430 405 4 0 0 395 640 4 
5 -3 142 1 41 
3 8 l 198 213 3 13 0 149 144 4 0 2 658 638 4 
5 -2 844 7~0 
3 8 3 162 16 1 3 13 1 274 296 4 0 4 263 243 4 5 -1 
553 549 
3 8 4 222 228 3 13 3 168 168 4 0 6 69 38 4 5 
0 703 708 
3 8 6 373 349 3 13 4 73 75 4 l -4 92 104 4 5 l 
450 475 
3 9 -5 90 27 3 13 5 231 238 4 l -3 548 549 4 5 2 
173 187 
3 9 -3 94 82 3 14 -3 639 599 4 l -2 1508 1460 4 5 
3 877 917 
3 9 ,.- 2 62 55 3 14 -2 221 200 4 l -1 785 787 4 5 
4 571 547 tv 
3 9 -1 568 530 3 14 -1 862 810 4 l 0 1038 1 031 
4 5 5 83 95 co 
3 9 0 173 175 3 14 0 144 189 4 l 1 971 976 4 
6 -5 132 122 I-' 
3 9 1 465 463 3 14 l 490 538 4 1 2 216 214 4 
6 -1 2052 1903 
,, 9 2 124 147 3 14 2 207 199 4 1 3 328 336 4 6 1 330 327 ...J 
3 9 .3 103 76 3 14 J 205 211 4 1 4 t-09 108 4 6 2 
308 321 
3 10 -5 647 642 3 14 4 78 97 4 1 5 65 52 4 6 
3 489 510 
3 10 -4 Bl 91 3 14 5 177 l 77 4 2 -3 63 51 4 7 -5 99 
98 
3 10 -3 770 717 3 15 -4 91 80 4 2 -2 92 37 
4 7 -4 266 247 
3 10 -2 148 140 3 15 -3 135 126 4 2 -1 419 403 4 7 -2 
411 373 
3 10 -1 571 53-4 3 15 -2 93 102 4 2 0 50 54 4 7 -1 
728 656 
3 10 l 192 206 3 15 1 104 121 4 2 1 559 579 4 7 0 
1050 1035 
3 10 2 83 90 3 15 3 135 152 4 2 2 97 88 4 7 l 
218 226 
3 10 3 76 57 3 15 4 130 126 4 2 3 620 624 4 1 2 221 
235 
~ 10 4 143 143 3 15 5 217 221 4 2 4 118 1 1 1 4 
7 3 899 897 
3 10 5 430 422 3 16 -2 368 340 4 2 5 82 54 
4 7 4 603 581 
3 10 ~ 96 79 3 16 -1 109 119 4 3 -4 211 208 4 7 5 100 
96 
3 11 -5 101 112 3 16 0 976 945 4 3 -3 356 346 4 
8 -4 188 190 
3 11 -2 201 185 3 16 1 104 107 4 3 -2 1207 1157 4 8 -3 116 
1 07 
3 11 -1 312 290 3 16 3 80 91 4 3 -1 647 656 4 8 -2 
792 737 
3 l.l 1 169 170 3 17 -2 119 125 "' 3 0 788 776 4 8 0 
761 725 
H K L FOBS FC4L H K L FOBS FCAL H K L FOBS FCAL 
H K L FOBS FCAL 
4 8 l 63 51 4 13 1 799 803 5 0 -4 303 
285 5 5 3 592 610 
4 8 2 624 639 4 13 2 418 412 5 0 -2 283 278 
5 5 4 506 526 
4 8 3 217 222 4 13 3 174 1 ~8 5 0 2 139 115 
5 5 5 163 135 
4 8 4 256 265 4 14 -3 97 83 5 0 4 
439 408 5 6 -4 74 38 
4 8 5 89 40 4 14 -1 139 117 5 0 6 170 
154 5 6 -3 335 344 
4 8 f 167 167 4 14 D 97 72 5 1 -4 165 156 
5 6 -2 1 oc; 93 
4 9 -4 199 175 4 14 1 213 l S6 5 1 -1 248 
258 5 6 -1 181 163 
4 9 -3 136 10 8 4 14 2 150 125 5 1 1 211 
220 5 6 0 216 215 
4 9 -2 440 404 4 14 3 219 220 5 1 2 1407 
1378 5 6 l 1 70 1970 
4 9 -1 575 533 4 15 -3 238 241 5 1 3 821 
792 5 6 2 111 106 
4 9 0 804 789 4 15 -2 749 704 5 1 4 
439 421 5 6 3 615 626 
4 9 1 598 626 4 15 -1 398 357 5 1 5 209 194 
5 6 4 121 l 27 
4 9 2 177 183 4 15 0 518 505 5 1 6 100 
87 5 6 5 397 3qo 
4 9 3 657 670 4 15 1 -359 354 5 2 -3 300 
295 5 7 -4 279 298 
4 9 4 534 519 4 15 2 346 340 5 2 -1 258 26 l 
5 7 -3 409 411 
4 9 5 184 193 4 15 3 110 98 5 2 0 81 
62 5 7 -1 308 309 
4 10 -1 903 823 4 15 4 85 75 5 2 1 
397 422 5 7 0 849 837 
4 10 l 485 463 4 16 -1 95 96 's 2 2 178 171 5 7 1 
207 210 
4 10 2 93 95 4 16 0 292 262 5 2 3 472 
478 5 7 2 398 404 
4 10 3 162 154 4 16 3 80 83 5 2 4 
116 11 6 5 7 3 389 400 
4 10 " 195 194 4 16 4 132 l 30 
5 2 5 182 147 5 7 4 459 467 
4 10 f 85 54 4 17 -3 181 172 5 3 -3 145 158 
5 7 5 135 142 
4 11 -4 267 252 4 17 -2 401 391 5 3 -2 
c;.3 100 5 8 -4 192 200 t'V 
4 11 -3 294 293 4 17 -1 458 429 5 3 -1 
311 312 5 8 -2 213 206 co 
4 11 -2 677 6.34 4 17 0 319 304 5 3 0 
313 314 5 8 -1 1'63 152 t'V 
4 11 -1 474 446 4 17 1 383 379 5 3 1 
287 311 5 8 0 467 481 
4 11 0 825 846 4 17 3 125 107 5 3 2 
911 942 5 8 1 1oq 112 
4 11 1 423 424 4 17 4 146 139 5 3 3 
673 684 5 8 2 1139 1157 
4 11 2 403 399 4 18 -1 32:3 282 5 3 
4 546 545 5 8 3 87 103 
4 11 3 529 518 4 18 l 285 278 5 3 
5 233 233 5 8 4 539 534 
4 11 4 252 24 8 4 18 2 193 189 5 
4 -4 342 364 5 8 6 154 l 38 
4 12 -4 238 240 4 18 3 107 106 5 4 -1 
67 43 5 9 -4 140 163 
4 12 -1 98 65 4 19 -2 200 191 5 4 0 
193 207 5 9 -3 349 345 
4 12 0 401 381 4 19 -1 347 328 5 4 1 
54 42 5 q -1 245 249 
4 12 1 76 88 4 19 0 415 411 5 4 
2 1153 1215 5 9 0 390 374 
4 12 2 205 205 4 19 1 143 141 5 4 4 
391 406 5 9 l 410 418 
4 12 3 210 198 4 19 2 141 145 5 4 6 
260 241 5 9 2 336 336 
4 12 4 104 98 4 19 3 189 167 5 5 -4 
158 169 5 9 3 212 213 
4 12 5 81 83 4 20 0 183 185 5 5 -3 
355 344 5 9 4 387 386 
4 13 -3 513 491 4 20 1 82 78 5 5 -1 
542 557 5 9 5 ?56 247 
4 13 -2 751 708 4 20 2 19·9 195 5 5 0 
377 387 5 9 6 86 78 
4 13 -1 460 415 4 21 0 228 215 5 5 1 
138 120 5 10 -2 135 142 
4 13 0 261 239 4 21 1 238 231 5 5 2 
702 721 5 10 -1 123 130 
1 
H K L FOBS FCAL H K L F08S FCAL H K L FOBS FCAL H K L FOBS FC AL 
5 l 0 1 820 828 5 17 -1 262 246 6 4 -4 189 192 6 1 0 3 316 316 
5 10 2 80 91 5 17 0 128 119 6 4 -3 70 43 6 1 0 4 123 1 20 
e 10 3 418 428 5 17 1 316 312 6 4 -2 79 75 6 10 5 576 550 
5 10 5 173 180 5 17 2 373 391 6 4 0 274 211-6 6 11 -2 178 178 
5 11 -3 244 236 5 17 3 :315 319 6 4 2 444 465 6 1 1 -1 134 110 
5 11 -2 76 76 5 18 -1 96 86 6 4. 4 228 243 6 1 1 0 72 12. 
5 11 -1 153 150 5 18 0 147 144 6 4 5 151 146 6 11 1 122 115 
5 11 0 266 262 5 18 1 388 380 6 4 6 487 459 6 1 1 2 88 65 
5 11 1 74 77 5 18 3 289 299 6 5 -1 282 288 6 11 3 196 1 91 
5 11 2 563 562 5 19 0 378 381 6 5 0 174 167 6 1 l 4 102 117 
5 11 3 483 494 5 19 l 194 195 6 5 4 148 159 6 11 5 233 215 
5 11 4 364 353 5 19 2 200 197 6 5 5 182 185 6 12 -1 123 133 
5 12 -3 87 52 6 0 -4 370 387 6 6 -3 341 364 6 1 2 0 556 5€4 
5 12 -1 143 133 6 0 -2 278 280 6 6 -1 578 562 6 12 2 326 333 
5 12 2 286 297 6 0 0 1836 1810 6 6 1 186 188 6 12 3 243 251 
5 12 4 233 222 6 0 2 424 420 b 6 3 192 203 6 12 4 503 489 
5 13 -2 208 202 6 0 4 678 671 6 6 4 YO 88 6 13 -2 98 112 
5 13 -1 185 180 6 0 6 471 452 6 6 5 489 489 6 l 3 -1 222 247 
5 13 0 78 103 6 1 -4 116 94 6 7 -3 72 70 6 13 0 92 70 
5 13 1 228 222 6 1 -2 251 255 6 7 -2 91 1 03 6 1 3 1 11~6 159 
5 13 2 650 634 6 1 -1 98 116 6 7 -1 47 473 6 13 2 113 91 
5 13 3 497 488 6 1 0 221 188 6 7 0 105 119 6 14 -2 99 97 
5 13 4 2l3 210 6 1 1 67 61 6 7 1 290 304 6 14 -1 195 202 [:\.") 
5 13 5 184 166 6 1 2 264 251 6 7 2 72 72 6 14 0 91 136 co 
5 14 -3 177 171 6 1 3 164 170 6 7 5 92 82 6 14 1 350 348 w 
5 14 -2 131 118 6 l 4 360 353 6 8 -3 74 55 6 14 2 120 111 
5 14 -t 184 163 6 1 5 471 446 6 8 -2 99 107 6 14 3 463 458 
5 14 2 l 03 131 6 1 6 120 99 6 8 0 196 195 6 14 4 118 117 
5 14 3 233 235 c 2 -3 262 262 6 8 1 117 127 6 15 2 83 70 
5 14 4 80 31 6 2 -.1 189 96 6 8 2 208 230 6 1 5 3 99 109 s 14 5 95 80 6 2 0 60 31 6 8 3 125 117 6 15 4 - 168 162 
5 15 -2 76 59 6 2 1 579 591 6 8 4 203 194 6 16 -1 80 89 
5 15 -1 197 191 6 2 2 71 50 6 9 -1 305 319 6 16 0 416 432 
5 15 0 174 161 6 2 3 595 598 6 9 0 97 98 6 16 l 88 81 
5 15 1 158 157 6 2 4 .104 l 07 6 9 1 181 180 6 16 2 212 206 
5 15 2 642 f48 6 2 5 6.31 610 6 9 2 119 119 6 17 2 115 1 02 
5 15 J 436 429 6 3 -2 113 108 6 9 3 76 91 6 1 7 3 113 106 
5 15 4 273 256 6 3 -t 111 106 6 9 5 88 65 6 18 1 120 125 
5 16 -2 93 67 6 3 2 120 132 6 10 -3 1 76' 19.l 7 0 -2 -309 314-
5 16 -1 147 121 6 3 3 120 94 6 10 -2 104 92 7 0 0 189 1 5~/ 
5 16 0 184 188 6 3 4 78 85 6 10 -1 1 l CJ 96 1 0 2 556 53q 
5 16 2 198 208 6 3 5 360 346 6 1 0 1 94 116 7 1 -3 414 441 
5 16 4 250 240 6 3 6 132 118 6 10 2 69 60 7 1 -2 779 772 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS F.CAL H K L FOBS FCAL 
7 l -1 343 356 7 7 1 185 201 8 l -1 376 374 8 7 4 147 151 
7 1 0 366 374 7 7 2 172 172 8 l 0 l 36 122 8 8 -l 98 58 
7 1 1 262 258 1 1 3 311 304 8 1 1 124 105 8 8 0 393 403 
7 t 2 212 196 7 7 4 353 356 8 l 2 552 532 8 8 2 650 63<) 
7 1 4 87 6q 7 7 5 166 173 8 1 3 318 301 8 8 4 177 185 
7 l 5 142 145 7 8 -2 .309 370 8 1 4 132 124 8 9 -l 336 350 
7 2 -3 129 82 1 8 0 227 226 8 2 -1 425 438 8 9 0 316 293 
7 2 -2 115 l 1 7 8 2 261 269 8 2 1 281 279 8 9 l 304 279 
7 2 -1 119 95 1 8 3 150 145 8 2 2 123 l 0 8 8 9 2 90 73 
7 2 l 142 144 7 e 4 131 118 8 2 3 1 35 124 8 9 4 106 106 
7 2 2 80 46 7 9 -2 236 277 8 2 4 93 80 8 10 -1 276 279 
7 2 3 505 475 7 9 -1 177 190 8 2 5 105 124 8 1 0 1 521 518 
7 2 4 83 71 1 q 0 217 232 8 3 -2 230 284 8 10 3 185 1 72 
7 3 -.3 288 302 7 9 1 80 85 8 3 -1 379 391 8 1 1 -1 272 256 
1 3 -2 6.35 645 7 9 2 147 148 8 3 0 338 317 8 l l 0 245 235 
1 3 -1 302 304 7 9 3 239 248 8 3 l 200 203 8 11 2 250 221 
7 3 0 173 163 7 9 4 306 304 8 3 2 395 351 8 1 1 3 171 158 
7 3 1 117 114 7 9 5 212 226 8 3 3 241 238 8 1 2 0 150 l 47 
7 3 4 120 120 7 10 -1 354 375 8 3 4 182 175 8 12 l 80 48 
7 3 5 190 178 7 10 1 147 142 8 4 -2 266 287 8 12 2 171 l Sb 
7 4 -2 280 278 1 10 3 166 151 8 4 0 2Q3 301 8 13 1 169 162 
7 4 0 165 159 7 10 4 134 113 8 4 2 581 583 8 13 2 246 228 
7 4 1 98 90 7 .11 -2 307 346 8 4 4 87 85 9 0 0 1044 11 03 N) 
7 4 .3 81 70 7 11 -1 198 228 8 5 -2 258 264 9 0 2 712 720 
CD 
7 4 4 208 193 7 11 0 305 333 8 5 -1 570 591 9 0 4 437 422 
t-J::>. 
7 5 -3 120 163 7 11 3 164 142 8 5 0 387 384 9 1 0 194 165 
7 5 -2 369 433 7 11 4 171 189 8 5 l 151 12 8 9 1 1 146 130 
7 5 -1 220 253 7 12 -2 77 86 8 5 2 259 238 9 1 2 114 E8 
7 5 0 181 188 7 12 0 130 138 8· 5 3 239 250 9 1 3 103 e9 
1 5 1 143 13 7 7 12 2 270 260 8 5 4 211 218 9 1 4 211 201 
7 5 2 275 287 7 12 3 130 128 8 6 -1 199 183 9 2 -1 213 255 
7 5 3 321 333 7 13 -t 158 l 72 8 6 0 144- 116 9 2 0 79 32 
7 5 4 333 324 7 13 0 85 62 8 6 1 1 016 1033 9 2 1 743 7fl 
7 5 5 158 168 7 13 1 316 324 8 6 2 110 95 9 2 2 82 5l 
7 6 -1 680 782 7 14 ·3 24-6 223 8 6 3 304 30.3 9 2 3 610 603 
7 6 0 167 22 7 15 0 145 168 8 6 4 93 84 9 3 0 100 62 
7 6 1 144 150 7 15 1 74 28 8 6 5 83 73 9 3 1 113 96 
7 6 2 160 159 7 15 3 82 75 8 7 -2 230 229 9 3 2 154 147 
7 6 3 173 188 7 16 2 108 83 8 7 -1 427 431 9 3 4 83 63 
7 6 5 125 105 8 0 -2 189 210 8 1 0 621 613 9 4 0 459 4 71 
7 7 -2 188 206 8 0 0 368 187 B 7 1 135 103 9 4 2 613 617 
1 7 -1 286 310 8 0 2 87 25 8 7 2 l 71 141 9 4 3 75 55 
7 1 0 263 257 8 1 -2 258 254 8 7 3 130 135 9 4 4 194 196 
r 
H K L FOBS FCAL 
9 5 -1 
q 5 0 
q 5 1 































L FOBS FCAL H 
0 131 140 9 
2 142 151 9 
3 7S 49 9 





L FOBS FCAL 
2 432 444 
3 75 60 







Calculated and Observed Structure Factors X 10 for 
trans-Bis(Tetrahydrothiophene)Bis(Pentafluorophenyl)Ni(II) 
r 
H K L FOBS FCAL H K t... FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
0 0 2 664 647 0 4 10 147 145 0 10 1 51 41 1 1 0 220 261 
0 0 4 83 88 0 5 l 491 500 0 10 2 74 68 1 1 1 460 547 
0 0 6 364 356 0 5 2 329 354 0 10 3 38 36 1 1 2 837 799 
0 0 8 78 71 0 5 3 498 485 0 10 4 90 87 .l 1 3 
437 395 
0 0 12 45 44 0 5 4 172 178 0 10 5 53 48 1 l 4 155 lt53 
0 1 1 1107 1.34 7 0 5 5 123 140 0 10 6 63 65 1 1 5 280 
274 
0 1 .3 118 78 0 5 7 125 131 0 10 8 49 44 1 l 6 115 120 
0 1 4 138 101 0 5 9 145 152 0 10 10 49 49 l l 7 211 209 
0 1 5 598 577 0 5 10 62 60 0 11 1 34 32 1 1 11 130 127 
0 1 6 43 38 0 6 0 460 462 0 11 3 123 123 1 2-12 53 39 
0 1 7 199 201 0 6 1 166 178 0 11 5 67 65 1 2-11 7b 66 
0 l 9 96 101 0 6 2 409 393 0 l 1 9 53 49 1 2 -9 67 66 
-0 1 10 o3 60 0 6 3 228 220 0 12 2 105 98 1 2 -8 101 103 
0 1 11 54 58 0 0 4 211 199 0 12 4 80 83 l 2 -7 175 1 81 
0 2 0 785 699 0 6 5 80 74 0 13 l 77 75 1 2 -6 221 213 
0 2 1 8.32 791 0 6 6 64 71 0 13 2 51 49 .l 2 -5 381 379 
0 2 2 112 91 0 6 7 90 90 0 13 3 64 72 1 2 -4 240 248 
0 2 3 453 434 0 6 8 87 82 0 14 0 57 58 1 2 -3 262 228 
0 2 4 424 439 0 6 10 61 51 0 14 1 53 47 1 2 -2 108 
84 
0 2 6 31.l 316 0 6 11 41 32 0 14 2 40 55 l 2 -1 502 469 
0 2 7 37 36 0 7 1 3.39 340 0 14 6 42 26 l 2. 0 718 688 tv 
0 2 8 156 157 0 7 2 33 31 1 0-12 84 83 1 2 l 239 217 CD 
0 2 10 97 92 0 7 4 48 44 l 0 -8 200 191 1 2 2 1778 1843 
-..) 
0 .2 11 59 63 0 1 5 141 146 1 0 -6 646 642 1 2 3 900 8tB 
0 3 1 34 25 0 7 6 60 65 1 0 -4 292 301 1 2 4 425 419 
0 3 2 235 230 0 7 7 79 79 1 0 -2 232 181 1 2 5 lOb 106 
0 3 3 379 372 0 8 0 296 302 l 0 0 557 415 1 2 6 135 136 
0 3 4 115 J 13 0 8 1 108 111 1 0 2 3T9 331 1 2 7 158 l (; 1 
0 3 5 172 177 0 8 2 77 68 1 0 4 130 129 1 2 8 96 99 
0 3 6 112 111 0 B 3 98 98 1 0 6 639 643 1 2 10 12 c; 126 
0 3 7 100 96 0 8 4 54 54 1 0 10 57 65 1 2 12 66 65 
0 3 8 66 58 0 8 5 93 90 1 0 12 77 64 1 3 -9 53 52 
0 3 9 247 238 0 8 6 178 181 1 l-13 50 42 l 3 -8 50 51 
0 3 11 46 43 0 8 8 44 40 1 1-11 40 43 l 3 -7 63 70 
0 4 0 192 167 0 9 1 214 211 1 1 -9 90 84 l 3 -6 49 51 
0 4 1 73 75 0 9 2 156 148 1 1 -8 125 126 l 3 -5 150 160 
0 4 2 571 566 a 9 3 49 47 1 l -7 355 356 l 3 -4 91 75 
0 4 3 64 46 0 9 4 61 61 l 1 -6 98 107 l 3 -3 905 909 
0 4 4 221 218 0 9 5 127 12S 1 1 -5 362 381 1 3 -2 374 381 
0 4 5 -41 29 0 9 7 84 87 1 1 -4 256 263 1 3 0 987 964 
0 4 7 57 51 0 9 8 44 50 1 1 -3 368 320 1 3 1 805 
809 
0 4 B 288 283 0 9 9 53 44 1 1 -2 601 628 1 .3 2 199 
208 
0 4 9 130 128 0 10 0 182 176 1 l -1 453 394 l 3 3 774 776 
H K L FOBS FCAL H K L FOBS FCA.L H K L FOBS FCAL 
H K L FOBS FCAL 
1 3 4 176 183 1 6 -4 234 233 1 9 -7 
97 103 1 13 -2 38 37 
1 3 5 91 66 1 6 -3 354 346 1 9 -5 100 
98 1 13 -1 51 50 
1 3 6 98 95 1 6 -2 267 277 1 9 -4 119 
125 1 13 1 57 52 
1 3 7 159 158 l 6 -1 59 51 1 9 -2 
73 68 l 13 4 39 32 
1 3 9 161 168 1 6 0 67' 60 1 
9 -1 211 213 1 14 -6 45 26 
1 3 11 51 67 1 6 1 483 467 1 9 0 
67 68 1 14 0 45 49 
1 4-10 77 68 1 6 2 211 214 l 9 l 172 
.l 76 l 14 4 ·52 44 
1 4'-a 188 183 l 6 .3 53 53 1 9 3 33 24 2 0-12 
48 56 
1 4 -6 48 35 1 6 4 202 206 1 9 4 105 
113 2 0-10 82 78 
l 4 -5 42 26 1 6 5 77 83 l 9 5 
84 76 2 o -a 46 37 
1 4 -4 418 429 1 6 6 74 78 1 9 6 51 
52 2 0 -6 152 157 
1 • -.3 334 318 1 6 7 117 119 1 9 7 
73 68 2 0 -4 146 140 
1 4 -2 634 647 l 6 8 63 58 1 10-10 45 
40 2 0 -2 671 103 
1 4 -1 364 355 1 6 10 56 53 1 10 -8 62 
54 2 0 0 165 118 
1 4 0 96 100 1 7 -8 50 53 l 10 -6 82 
85 2 0 2 91 70 
1 4 1 169 143 1 7 -7 2.36 243 l 10 -5 82 
75 2 0 4 590 616 
1 4 .3 243 254 1 7 -tJ 96 106 1 10 -4 133 
136 2 0 6 211 282 
1 4 4 210 208 1 7 -5 184 195 1 10 -2 59 
58 2 0 10 108 102 
1 4 5 277 274 1 7 -3 84 86 1 10 -1 b.3 
61 2 0 12 85 81 
1 4 6 .3 3 30 1 7 -1 237 250 1 10 0 76 76 
2 1 -9 76 13 
1 4 a 170 172 1 7 0 321 301 1 10 1 94 92 2 1 -8 
158 162 
1 4 9 40 28 1 7 1 231 229 1 10 2 114 
106 2 1 -7 146 160 
t'V 
CD 
1 4 1 0 81 83 1 7 3 210 203 1 10 3 34 
35 2 1 -b 81 88 co 
l 5-11 57 49 1 7 5 197 203 1 10 4 38 
39 2 1 -5 163 177 
1 5 -9 148 141 1 7 6 64 51 l 10 5 43 
45 2 l -4 316 290 
1 5 -7 253 257 1 7 7 98 93 1 10 6 
63 57 2 1 -3 589 552 
1 5 -6 220 221 1 7 9 49 24 1 10 7 38 
42 2 1 -2 530 560 
1 5 -3 396 418 1 7 10 49 37 l 10 9 42 
33 2 1 -1 1 Ob3 1 0.33 
1 5 -2 229 236 1 7 11 44 50 1 11 -5 91 
95 2 1 0 722 716 
1 5 -1 88 87 1 8 -8 84 86 1 11 -3 123 
116 2 1 1 163 181 
1 5 0 163 162 1 8 -6 165 159 1 11 -2 
55 48 2 1 2 498 487 
1 5 1 338 342 1 8 -5 35 40 1 11 0 
77 72 2 1 3 394 3t:5 
1 5 3 375 365 1 8 -4 43 40 l 11 l 
155 147 2 1 4 55 41 
l 5 4 279 284 .1 8 -3 58 47 1 1 l 3 131 
135 2 1 5 363 366 
l 5 5 51 52 l a -2 174 175 1 12 -a 46 47 2 l 6 184 
188 
l 5 7 88 16 l 8 -1 126 126 l 12 -6 
39 20 2 l 8 39 42 
1 5 8 93 93 1 8 0 427 424 1 12 -4 100 
l 0.1 2 1 9 80 77 
1 5 9 81 80 l 8 1 46 54 1 12 -2 73 
70 2 1 10 40 33 
1 6-10 47 42 1 8 2 171 171 1 12 -J 62 
61 2 1 11 85 83 
1 6 -8 212 213 1 8 4 93 87 1 12 0 52 
54 2. 2-12 56 45 
1 6 -7 127 131 1 8 5 53 43 1 12 2 130 
129 2 2-11 59 51 
1 6 -6 307 310 1 8 6 124 127 1 12 8 
44 1 2 2-10 102 98 
1 6 -5 251 261 1 9 -9 54 51 l 13 -3 
80 73 2 2 -9 73 68 
r 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
2 2 -8 62 66 2 4 -4 480 480 2 6 1 353 345 2 9 -6 91 81 
2 2 -7 74 72 2 4 -3 85 86 2 b 2 154 160 2 9 -5 116 124 
2 2 -o 429 427 2 4 -2 253 240 2 6 3 290 294 2 9 -4 48 52 
2 2 -5 295 311 2 4 -1 320 305 2 6 4 314 321 2 9 -3 183 193 
2 2 -4 485 468 2 4 0 294 300 2 0 6 44 33 2 9 -2 43 36 
2 2 -3 736 715 2 4 1 145 150 2 6 7 44 44 2 <j -1 165 168 
2 2 -2 313 316 2 4 2 235 248 2 6 9 64 66 2 9 1 63 68 
2 2 -1 210 192 2 4 3 512 506 2 7 -9 51 47 2 9 2 37 22 
2 2 0 84 101 2 4 4 486 497 2 7 -8 68 75 2 9 3 188 193 
2 2 l 380 378 2 4 5 305 301 2 7 -7 287 282 2 9 4 51 52 
2 2 2 211 215 2 4 6 161 156 2 7 -6 155 160 2 9 5 163 164 
2 2 3 167 168 2 4 8 153 150 2 7 -5 276 285 2 9 7 46 34 
2 2 4 503 505 2 5-11 84 78 2 7 -4 176 181 2 10 -6 80 77 
2 2 6 253 246 2 5 -9 b2 60 2 7 -3 74 77 2 10 -5 7'::J 73 
2 2 7 182 178 2 5 -8 120 .128 2 7 -2 226 220 2 10 -4 111 107 
2 2 B 158 160 2 5 -7 36 11 2 7 -1 375 385 2 10 -3 44 39 
2 2 9 102 94 2 5 -5 330 336 2 7 D 120 119 2 10 -2 44 38 
2 2 10 53 43 2 5 -4 84 87 2 7 1 132 134 2 10 -l 76 70 
2 3-11 80 87 2 5 -.3 239 236 2 7 2 110 115 2 10 0 92 99 
2 3 -9 124 122 2 5 -2 186 190 2 7 3 177 170 2 10 1 86 91 
2 3 -a 68 68 2 5 -1 488 482 2 7 4 59 59 2 10 2 250 254 t'V 
2 3 -7 126 126 2 5 0 496 470 2 7 5 162 166 2 10 4 120 117 co 
2 3 -6 127 131 2 5 1 91 91 2 7 6 98 96 2 10 7 49 36 co 
2 3 -5 569 575 2 5 2 76 67 2 7 8 59 56 2 10 8 46 39 
2 3 -4 312 283 2 5 3 158 1 73 2 7 9 43 .32 2 11 -5 135 128 
2 3 -2 298 314 2 5 4 48 59 2 8 -8 84 83 2 11 -3 110 104 
2 3 -1 182 160 2 5 5 199 199 2 8 -7 46 47 2 11 0 85 91 
2 3 0 441 455 2 5 6 97 95 2 8 -6 254 252 2 11 1 156 160 
2 3 1 518 512 2 5 7 154 153 2 B -5 192 193 2 11 3 116 117 
2 3 2 275 238 2 5 8 104 15 2 8 -4 213 216 2 11 4 36 27 
2 3 3 693 686 2 5 'i 57 59 2 8 -3 55 62 2 ll 6 42 34 
2 3 4 .373 376 2 6-12 44 33 2 8 -2 361 371 2 11 7 42 46 
2 3 5 293 289 2 6-10 60 60 2 8 -1 110 117 2 12 -6 6<i cs 
2 3 f; 169 174 2 6 -9 67 62 2 8 0 163 166 2 12 -4 135 130 
2 3 1 .198 203 2 6 -a 133 136 2 8 1 40 41 2 12 0 43 38 
2 3 8 bO 46 2 6 -7 81 89 2 8 3 56 58 2 12 2 103 108 
2 3 9 88 75 2 6 -6 270 270 2 8 4 193 204 2 13 -5 68 63 
2 3 10 58 56 2 6 -5 167 174 2 8 5 46 41 2 13 -3 59 55 
2 4-12 42 33 2 6 -4 104 l 01 2 8 6 106 99 2 13 0 37 32 
2 4-10 124 120 2 6 -3 265 268 2 8 7 52 45 2 13 1 51 49 
2 • -9 75 65 2 6 -2 220 238 2 8 10 52 44 2 13 4 111 26 
2 4 -6 .152 146 2 6 -1 200 211 2 9 -B 45 27 2 14 -6 47 32 
2 4 -5 61 60 2 6 0 422 427 2 9 -7 78 79 2 14 -2 42 39 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K 
L FOBS FCAL 
2 14 0 46 41 3 2 -4 132 157 3 4 b 313 329 3 
7 -4 149 151 
2 15 -1 57 46 3 2 -3 108 108 3 4 7 50 60 3 7 -3 
236 241 
3 0-12 77 76 3 2 -2 99 110 3 4 8 123 121 3 
7 -2 127 128 
3 0 -8 307 318 3 2 0 639 613 3 5-11 85 83 3 
7 -1 358 361 
3 0 -6 77 67 3 2 1 548 508 3 5 -9 91 91 3 7 
0 39 .30 
3 0 -4 495 530 3 2 2 295 306 3 5 -8 52 43 
3 7 1 140 142 
3 0 -2· 696 793 3 2 3 199 202 3 5 -7 6'+ 60 3 
7 2 123 121 
3 0 0 75 113 3 2 4 74 71 3 5 -5 568 584 3 
7 3 81 80 
3 0 2 175 140 3 2 6 167 165 ~ 5 -4 136 135 3 
7 4 50 42 
3 0 4 426 421 3 2 8 121 119 3 5 -3 275 258 3 
7 5 207 215 
3 0 6 259 253 3 2 9 49 53 3 5 -2 188 185 3 
7 6 69 68 
3 0 8 146 139 3 2 10 41 41 3 5 -1 35 40 
3 ·7 7 60 55 
3 0 10 115 112 3 3-11 86 80 3 5 0 140 143 3 
7 8 40 37 
3 1-13 71 72 3 3 -9 103 104 3 5 1 498 498 3 7 
9 59 47 
3 1-12 40 27 3 3 -8 40 47 3 5 2 144 149 3 
8 -8 126 128 
3 1-10 55 43 3 3 -7 41 32 3 5 3 150 160 3 
8 -6 48 53 
3 1 -~ 162 165 3 3 -6 68 68 3 5 4 55 61 3 
8 -4 .146 148 
-3 1 -6 64 60 3 3 -5 408 421 3 5 5 229 239 3 
8 -3 108 109 
3 1 -7 258 273 3 3 -4 158 160 3 5 b 188 197 3 8 -2 
314 324 
3 1 -ts 368 378 3 3 -3 453 433 3 5 7 233 235 3 8 -1 
108 118 
3 1 -5 196 178 3 3 -2 157 163 3 6-12 43 35 
:3 8 0 82 90 w 
3 1 -4 178 186 3 3 -1 460 444 3 6-10 64 59 3 8 
1 42 38 0 
3 1 -3 760 702 3 3 0 212 194 3 6 -9 56 49 3 8 
2 113 110 0 
3 1 -2 181 183 3 3 1 886 873 3 6 -a 96 90 3 8 4 301 309 
3 1 -1 87 89 3 3 2 121 113 3 6 -b 53 63 3 8 
5 84 87 
3 1 0 25 28 3 3 3 197 181 3 6 -5 115 113 3 8 6 
97 <;2 
.3 1 1 149 143 3 3 4 93 97 3 6 -4 235 233 3 
9-11 42 31 
3 1 2 177 156 3 3 5 61 58 3 6 -3 69 70 3 9 -9 
56 !:>3 
3 1 3 422 418 3 3 6 165 165 3 6 -2 280 290 3 9 -7 
100 97 
3 1 4 159 160 3 3 7 211 222 3 6 0 395 397 3 9 -6 
64 62 
3 1 5 453 473 3 3 8 53 37 3 6 l 80 75 3 9 -5 
96 98 
3 1 6 135 143 3 4-12 52 50 3 6 2 156 160 3 9 -4 
144 146 
3 l 1 5tl 66 3 4-10 112 111 3 6 3 118 125 3 
9 -3 359 365 
3 1 8 44 39 3 4 -'9 53 49 3 6 4 153 16!:> 3 9 -2 
106 1.11 
3 1 9 108 105 3 4 -6 287 293 3 6 5 207 213 3 
9 -1 215 222 
3 2-12 52 56 3 4 -5 142 150 3 6 6 239 241 3 9 0 
137 143 
3 2-11 38 28 3 4 -4 743 731 3 6 7 120 120 3 9 l 
76 72 
3 2-10 84 84 3 4 -2 128 126 3 b 8 57 57 3 9 3 
185 193 
3 2 -9 40 50 3 4 -1 313 293 3 6 9 
44 43 3 9 4 49 53 
3 2 -a 245 2.59 3 4 0 478 475 3 6 10 42 39 3 9 5 130 130 
3 2 -7 64 60 3 4 1 82 72 3 7-11 43 34 3 9 
6 42 39 
3 2 -6 85 86 3 4 2 314 331 3 7 -Y 83 80 3 
10-10 46 36 
3 2 -5 242 223 3 4 4 50 56 .3 7, -7 96 
86 3 10 -8 45 48 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FC.AL 
3 10 -7 40 40 4 0 l 0 85 83 4 3-11 137 142 4 5 -4 41 47 
3 10 -6 77 72 4 1-13 59 60 4 3-10 42 37 4 5 -3 183 194 
3 10 -5 75 70 4 1-11 84 80 4 3 -9 59 57 4 5 -2 51 51 
3 10 -4 222 218 4 1-10 54 55 4 3 -8 54 49 4 5 -.l 348 .332 
3 10 -3 128 140 4 1 -9 138 137 4 3 -7 247 244 4 5 0 l 08 107 
3 10 -2 235 240 4 1 -8 150 153 4 3 -5 400 422 4 5 1 661 cf:9 
3 10 0 91 96 4 1 -1 287 29d 4 3 -4 268 264 4 5 2 1 75 181 
3 10 2 113 114 4 1 -6 76 82 4 3 -3 192 193 4 5 3 128 124 
3 10 3 66 65 4 l -5 109 89 4 3 -2 551 517 4 5 4 106 111 
3 10 4 76 81 4 l -4 450 445 4 3 -1 195 186 4 5 7 122 118 
3 10 s 37 30 4 1 -3 527 491 4 3 1 272 264 4 5 8 74 63 
3 10 6 52 50 4 1 -2 257 229 4 3 2 283 282 4 6-10 90 89 
3 10 8 52 52 4 1 -1 1007 -884 4 3 3 156 150 4 6 -8 82 86 
3 11 -7 43 34 4 1 0 393 353 4 3 4 48 47 4 b -7 82. 82 
3 Jl -6 40 29 4 1 1 325 284 4 3 5 140 147 4 6 -6 69 74 
3 11 -5 97 94 4 1 2 48 55 4 3 6 61 59 4 6 -5 45 51 
3 11 -3 105 108 4 1 3 588 562 4 3 7 212 219 4 6 -4 122 118 
3 11 1 103 103 4 1 4 41 37 4 3 8 49 47 4 6 -2 368 380 
3 11 3 56 62 4 1 5 113 122 4 4-12 85 83 4 6 -1 264 265 
3 11 7 73 73 4 1 8 80 84 4 4-10 113 114 4 6 0 298 294 
3 12 -4 89 82 4 1 9 119 121 4 4 -9 49 39 4 6 1 50 50 w 
3 12 2 75 74 4 2-12 84 81 4 4 -7 51 53 4 6 2 218 220 0 
3 12 6 6-6 56 4 2-11 40 43 4 4 -6 409 42.4 4 6 3 62 66 1--' 
.3 13 -6 59 48 4 2-10 117 120 4 4 -5 53 64 4 6 4 139 140 
3 13 -5 53 45 4 2 -9 31 38 4 4 -4 238 240 4 6 5 67 65 
3 13 -3 52 51 4 2 -8 144 149 4 4 -3 449 436 4 6 6 15<; 156 
3 13 -1 45 36 4 2 -7 166 168 4 4 -2 3.1 32 4 6 1 78 t9 
3 13 1 55 43 4 2 -6 291 301 • 4 -1 50 57 4 6 8 101 108 3 13 2 47 39 4 2 -5 104 115 4 4 0 392 383 4 6 10 51 51 
3 14 -2 60 50 4 2 -4 128 .138 4 4 1 53 45 4 7 -9 117 117 
.3 14 4 42 42 4 2 -3 4.30 389 4 4 2 487 496 4 7 -7 117 124 
3 15 -1 48 44 4 2 -2 760 758 4 4 3 199 211 4 7 -4 69 73 
4 0-12 74 66 4 2 -1 214 202 4 4 4 44 37 4 7 -.J 208 278 
4 0-10 17 71 4 2 0 412 414 4 4 5 46 38 4 1 -2 54 54 
4 0 -6 262 279 I,\. 2 l 82 93 4 4 6 168 168 4 7 -1 312 324 
4 0 -6 351 364 4 2 2 195 211 4 4 7 36 19 4 7 0 54 49 
4 0 -4 225 221 4 2 4 88 87 4 4 8 79 71 4 7 1 79 80 
4 0 -2 561 604 4 2 5 132 144 4 5-11 127 125 4 7 2 125 134 
4 0 0 185 172 4 2 6 68 69 4 5-10 55 55 4 7 3 239 252 
4 0 2 392 ·406 4 2 7 105 100 4 5 -9 59 51 4 7 5 158 163 
4 0 4 509 531 4 2 8 148 140 4 5 -7 38 33 4 7 7 79 87 
4 0 6 18• 189 4 2 9 49 4.,J 4 5 -6 107 112 4 7 9 84 89 
4 0 a 95 87 4 2 10 52 56 4 5 -5 252 251 4 8 -8 139 139 
i 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
4 8 -5 73 74 4 12 -6 54 48 5 2-10 164 164 5 4 -4 155 165 
4 8 -4 70 70 4 12 -5 41 27 5 2 -9 39 35 5 4 -2 186 171 
4 8 -3 115 118 4 12 -2 62 59 5 2 -8 147 145 5 4 -1 145 .l 32 
4 8 -2 365 370 4 12 -1 68 b7 5 2 -7 160 164 5 4 0 531 542 
4 8 -1 107 103 4 12 0 133 144 5 2 -6 164 178 5 4 1 102 1 ()3 
4 8 0 126 120 4 12 2 65 61 5 2 -5 319 314 5 4 2 138 131 
4 8 2 78 83 4 12 6 77 09 5 2 -4 553 529 5 4 3 112 108 
4 8 4 197 199 4 13 -5 53 55 5 2 -2 441 394 5 4 4 95 l 05 
4 8 8 80 87 4 13 -1 48 44 5 2 -1 652 592 5 4 6 181 173 
4 9 -9 64 63 4 13 0 44 43 5 2 0 481 460 5 4 8 60 50 
4 9 -7 112 112 4 13 l 68 63 5 2 1 402 389 5 4 10 56 49 
4 9 -5 50 43 4 13 2 47 47 5 2 2 136 131 5 5 -9 79 79 
4 9 -3 138 141 4 1-4 -4 44 3o 5 2 3 171 163 5 5 -8 48 42 
4 9 -2 125 127 4 14 -2 54 39 5 2 4 246 2!:.>8 5 5 -7 170 165 
4 9 -1 200 195 5 0-10 148 145 5 2 5 156 162 5 5 -6 71 73 
4 9 0 83 79 5 0 -8 182 193 5 2 6 143 144 5 5 -5 359 374 
4 9 2 104 10 8 5 0 -6 219 233 5 2 7 59 59 5 5 -3 133 147 
4 9 3 135 139 5 0 -4 526 508 5 2 10 43 31 5 5 -2'. 51 51 
4 9 5 55 53 5 0 -2 456 41t> 5 3-11 92 .l 0.3 !:> 5 -1 31 17 
4 9 6 39 34 5 0 0 521 495 5 3-10 65 65 5 5 0 1 .35 140 
4 9 8 48 39 5 0 2 548 515 5 3 -9 202 202 5 5 1 290 303 w 
4 9 9 58 53 5 0 4 264 275 5 3 -8 102 91 5 5 2 190 197 0 
4 to -a 49 48 5 0 6 40 44 5 3 -7 145 142 5 5 3 78 80 tv 
4 10 -6 71 58 5 0 8 58 4o 5 3 -6 121 134 5 5 4 89 90 
4 10 -5 69 77 5 0 10 58 48 5 3 -5 -164 170 5 5 5 180 182 
4 10 -4 40 40 5 1 -9 253 255 5 3 -4 260 242 5 5 1 104 l 00 
4 10 -3 75 73 5 1 -8 99 91 5 3 -3 45 32 5 5 8 80 77 
4 10 -2 143 143 5 1 -7 181 194 5 3 -1 452 449 5 0 9 48 44 
4 10 0 146 146 5 1 --6 46 40 5 3 0 46 36 5 6-10 63 57 
4 10 2 76 73 5 1 -5 363 375 5 3 l 595 598 5 6 -8 120 116 
4 10 3 42 40 5 1 -4 184 180 5 3 2 70 63 0 b -7 36 42 
4 10 4 57 5!> 5 1 -3 _,303 299 5 3 3 35 25 5 6 -6 63 62 
4 10 5 51 45 5 1 -2 721 644 5 .3 4 233 230 5 6 -5 124 123 
4 10 6 44 43 5 1 -1 652 613 5 3 5 203 209 5 6 -4 290 291 
4 10 8 61 46 5 1 0 423 405 5 3 6 63 57 5 6 -2 232 235 
• 11 -6 47 35 5 1 1 204 213 5 3 7 90 88 5 6 -1 33 34 4 11 -4 66 73 5 1 2 336 330 5 4-12 45 46 ~ 6 0 2!>b 256 
4 11 -2 56 54 5 1 3 211 207 5 4-10 79 76 5 6 l 280 286 
4 11 -1 176 184 5 1 5 168 166 5 4 -9 37 29 5 () 2 204 208 
4 11 0 44 48 5 l 7 39 34 5 4 -8 162 16 5 6 4 153 159 
4 ll 1 163 161 5 1 9 80 71 5 4 -7 35 30 5 6 5 61 59 
4 11 5 47 34 5 2-12 54 45 5 4 -6 254 261 5 6 b 50 47 
4 11 7 67 64 5 2-11 60 55 5 4 -5 73 69 5 6 7 101 i.02 
1 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
5 6 B 47 39 5 10 6 52 54 6 l 3 321 331 6 4-10 39 40 
5 7 -9 121 120 5 11 -7 70 74 b 1 4 148 144 6 4 -9 80 78 
5 7 -8 62 68 5 11 -5 108 108 6 l 5 58 53 6 4 -8 185 189 
5 7 -6 45 57 5 11 -2 48 62 6 1 7 90 93 6 4 -7 49 47 
5 7 -5 69 70 5 11 -1 76 82 6 1 9 62 53 6 4 -6 259 C:.b7 
5 7 -4 111 109 5 11 1 93 82 6 2-.12 46 45 6 4 -5 93 84 
5 7 -3 326 329 5 11 2 44 49 6 2-11 43 48 6 4 -3 47 44 
5 7 -1 236 227 5 11 4 42 40 6 2 -9 57 57 6 4 -2 436 427 
5 7 0 80 76 5 11 5 60 64 6 2 -8 137 138 b 4 -1 35 28 
5 7 l 214 222 5 12 -6 86 91 6 2 -7 80 92 6 4 0 434 440 
5 7 2 64 56 5 12 -4 56 49 6 2 -6 255 250 6 4 1 99 100 
5 7 3 256 253 5 12 -2 41 32 6 2 -5 260 265 6 4 2 117 120 
5 7 4 122 118 5 12 0 129 121 6 2 -4 :no 318 6 4 3 83 83 
5 7 5 46 40 5 12 2 59 58 6 2 -3 96 89 6 4 4 lb8 188 
5 8 -8 101 108 5 12 4 40 35 6 2 -2 298 275 6 4 5 44 40 
5 8 -4 94 94 5 13 -5 45 47 6 2 -1 150 158 6 4 6 140 142 
5 8 -3 53 53 5 13 -1 53 60 ti- 2 ~ 9<; 98 6 4 9 40 26 
5 8 -2 133 131 5 13 1 88 89 b 2 1 385 384 6 5 -9 67 70 
5 8 0 75 BO 5 13 2 39 5 6 2 2 362 359 6 5 -8 122 130 
5 8 2 204 213 5 13 3 47 40 6 2 3 70 78 6 5 -7 246 254 
5 8 3 53 58 5 14 -4 48 31 b 2 4 172 1 7ti t> !:> -6 48 53 
5 8 4 126 123 5 14 0 40 30 6 2 5 65 67 6 5 -5 41 46 w 0 
5 8 8 48 53 6 0-10 147 146 6 2 6 126 126 6 5 - 167 171 w 
5 9 -9 46 43 6 0 -8 208 219 6 2 7 71 73 •b 5 -3 126 112 
5 9 -8 40 35 6 0 -6 168 157 6 2 a 56 53 6 5 -2 80 75 
5 9 -7 72 74 6 0 -4 411 431 6 2 9 52 50 6 5 -1 372 373 
5 9 -5 48 47 6 0 -2 440 424 6 3-13 55 47 6 5 0 l9b 206 
5 9 -4 130 129 6 0 0 304 271 6 3-10 83 88 6 5 1 265 275 
5 9 -1 35 32 6 0 2 712 714 6 3 -8 40 46 6 5 2 153 145 
5 9 1 127 134 b 0 4 53 !>9 0 3 -7 282 287 6 5 3 246 245 
5 9 2 68 60 6 0 6 97 92 6 3 -6 74 75 6 5 4 48 43 
5 9 3 148 150 6 0 8 138 138 b 3 -5 281 ~92 6 5 5 109 106. 
5 9 4 59 60 6 1-11 62 59 b 3 -4 41 49 6 6-12 67 60 
5 9 5 49 42 6 1 -9 139 141 6 3 -3 365 372 6 0-10 44 43 
5 10 -8 43 38 6 1 -8 103 105 6 3 -2 79 88 6 6 -8 139 137 
5 10 -6 100 89 6 1 -7 339 347 b 3 -1 281 290 6 b -7 106 113 
5 10 -5 69 75 6 1 -5 256 255 6 3 l 92 93 6 6 -6 143 154 
5 10 -3 47 39 6 1 -4 176 179 6 3 .3 125 125 6 c -5 52 55 
5 10 -1 129 128 6 1 -3 382 36b 6. 3 4 85 93 6 b -4 171 106 
5 10 0 126 125 6 l -2 46 37 6 3 5 181 17 6 6 -3 51 59 
5 10 1 60 56 6 1 0 333 313 6 3 7 84 87 6 6 -2 222 221 
5 10 2 73 82 6 1 1 596 580 6 3 10 42 39 b b -l 117 111 
5 10 5 44 42 6 1 2 178 182 6 4-12 61 ol 6 6 1 25.3 251 
~~~~~===--================~===================~ ---- -- -
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
6 6 2 13.3 135 6 10 -1 64 53 7 2. -5 214 222 7 5 -9 11 . 70 
6 6 3 80 73 6 10 0 92 88 7 2 -4 33.3 328 7 5 -8 40 44 
6 6 4 122 123 6 10 1 49 58 7 2 -3 219 221 7 5 -7 149 156 
6 6 7 41 40 6 10 2 06 69 7 2 -2 247 224 7 5 -6 66 56 
6 6 8 45 30 6 10 4 57 61 7 2 0 330 319 7 5 -5 173 170 
6 7-11 62 59 6 10 6 51 62 7 2 1 160 167 7 5 -3 162 1o7 
6 7 -9 68 70 6 11 -5 71 70 7 2 2 260 268 7 5 -2 63 58 
6 1 -7 63 65 6 11 -1 66 74 7 2 3 83 80 7 5 -1 343 352 
6 7 -5 128 131 6 11 1 51 46 7 2 4 258 264 7 5 0 67 62 
6 7 _.,.. 86 95 6 11 5 64 67 7 2 6 94 104 7 5 1 132 132 
6 7 -.3 255 259 6 12 -6 50 57 7 2 7 43 52 7 5 2 139 138 
6 7 -2 27t:. 281 6 12 -4 40 25 7 2 8 60 64 7 5 3 46 43 
6 7 -1 l.31 1.34 6 12 0 48 47 7 3-13 62 51 7 5 4 bO 61 
6 7 0 74 66 6 14 -4 42 42 7 3-11 60 65 1 5 5 135 137 
6 7 1 40 30 7 0-10 168 1 79 7 3 -9 50 44 7 5 6 67 65 
6 7 2 67 66 7 0 -6 13D 126 7 3 -7 146 143 7 6-10 51 
:)5 
6 7 3 .l 93 .l9l 7 0 -4 554 588 7 3 -6 38 37 7 6 -9 48 45 
6 7 5 38 36 7 0 -2 65 58 7 3 -5 192 197 7 6 -8 66 59 
6 7 7 51 51 7 0 0 86 72 7 3 -4 106 107 7 0 -7 54 !::>l 
6 8-11 45 19 7 0 2 239 249 7 3 -3 86 84 7 6 -6 231 236 
6 8-10 58 61 7 0 4 89 9d 7 3 -1 458 452 7 6 -5 61 47 UJ 
6 a -a 77 72 7 0 6 46 39 7 3 0 42 43 7 b -4 174 168 0 
6 8 -6 63 55 1 0 8 123 121 7 3 1 173 169 7 6 -2 112 114 ..J::>. 
6 8 -4 136 136 7 1-11 89 85 7 3 2 80 83 7 6 -.1 6<; 59 
6 8 -2 50 43 7 1 -9 44 61 7 3 3 308 317 7 6 0 39 61 
6 B -1 140 144 7 l -8 132 135 7 3 5 261 264 7 6 l 100 105 
6 a 0 59 49 7 1 -6 258 260 7 3 7 39 35 7 6 2 48 39 
6 8 2 215 215 7 1 -5 ~11 5lt. 7 4-12 56 o5 7 6 3 74 7'f:J 
6 8 4 58 70 7 1 -3 441 418 7 4-10 71 59 7 6 4 98 106 
6 8 8 44 44 7 1 -2 270 258 1 4 -9 38 36 7 6 6 46 51 
6 9 -7 50 56 7 1 -l 134 137 1 4 -a 111 102 7 6 7 43 45 
6 9 -6 50 59 7 l 0 34 36 7 4 -7 75 86 7 7-11 76 62 
6 9 -5 87 94 7 1 1 190 202 7 4 -6 262 266 7 7 -9 50 57 
6 9 -3 129 128 7 1 3 163 163 7 4 -5 34 43 7 7 -6 70 71 
6 9 -2 96 90 7 1 5 96 91 7 4 -4 69 74 7 7 -5 223 223 
6 9 -1 55 62 7 1 6 41 41 1 4 -3 ·135 125 7 7 -4 85 89 
6 9 l 137 14-0 7 1 7 106 101 7 4 -2 389 402 7 7 -3 15b 152 
6 9 3 85 92 7 1 9 49 44 7 4 -1 46 55 7 7 -2 61 62 
6 9 7 44 50 7 2-12 56 b3 7 4 0 315 31 7 7 1 0 61 60 
6 10 -6 90 92 7 2-10 82 85 7 4 2 42 34 7 7 1 153 150 
6 10 -4 95 102 7 2 -9 38 31 7 4 4 235 234 7 7 3 114 124 
6 10 -3 62 77 1 2 -7 93 86 7 4 6 109 115 7 8-10 84 83 
6 10 -2 71 76 1 2 -6 200 202 7 5-11 70 62 7 8 -5 76 68 
-- ------ ----- ---------------·· 
, 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
1 8 -4 236 241 8 0 -2 166 150 8 3 -1 335 318 a 6 -3 153 151 
1 8 -3 44 40 8 0 0 222 223 8 3 1 51 b3 8 6 -2 -109 117 
1 8 -2. 117 114 8 0 2 308 305 8 3 2 35 31 8 6 -1 106 115 
1 8 -1 52 53 8 0 4 66 60 8 3 4 78 72 8 C:;. 0 235 236 
7 8 0 126 .131 8 0 b 142 144 8 3 5 95 102 8 () 1 49 40 
7 8 2 123 122 8 0 8 94 96 8 3 6 64 67 8 6 2 174 176 
7 8 3 58 65 8 1-11 64 63 8 3 7 50 34 8 6 3 52 54 
7 9 -9 63 79 8 1 -9 119 131 8 3 8 40 35 8 6 4 61 71 
7 9 -5 l 01 105 8 1 -7 37 46 8 4-12 52 49 8 6 6. 57 60 
7 9 -3 113 115 8 1 -5 61 53 B 4-10 50 44 8 7-11 74 66 
7 9 -2 98 97 8 1 -4 241 232 8 4 -8 142 1!>3 8 7 -9 70 71 
7 9 -1 61 60 a 1 -3 230 210 8 4 -7 36 25 8 7 -7 53 e2 
1 9 0 93 90 8 1 -2 165 153 B 4 -6 80 78 8 7 -6 61 66 
7 9 1 101 106 8 1 -1 184 177 8 4 -4 172 162 8 7 -5 lo9 168 
7 9 4 55 56 8 1 0 .178 177 8 4 -2 403 400 8 7 -4 89 S3 
7 9 1 47 46 8 1 l 331 341 8 • 0 142 143 8 7 -3 133 131 7 10 -8 74 65 8 1 2 118 114 8 4 1 75 74 8 7 -1 66 76 
7 JO -6 65 60 8 1 3 99 l 07 8 4 2 49 40 8 7 0 71 80 
7 10 -5 47 40 8 1 4 83 88 8 4 3 162 163 8 7 1 190 193 
7 10 -4 71 78 8 1 5 91 91 8 4 4 106 111 8 7 2 55 58 
7 JO -3 61 68 8 1 7 155 152 8 4 5 42 48 8 7 3 61 c4 w 
7 10 -2 44 42 8 1 8 45 42 8 4 6 79 81 8 7 7 57 55 0 
7 10 0 63 66 8 2-12 46 35 8 5-11 53 45 8 8-10 62 73 
CJl 
7 10 J 43 49 8 2-10 69 80 8 5 -9 93 89 8 8 -8 62 61 
7 10 3 58 52 8 2 -9 95 1 01 a 5 -8 44 37 8 d -6 lOo 1 08 
7 10 4 40 42 8 2 -8 220 227 8 5 _;.7 130 104 8 8 -4 200 206 
7 10 6 45 41 8 2 -6 135 152 8 5 -6 124 73 8 a -2 53 ~3 
7 11 -7 49 51 8 2 -4 313 308 8 5 -5 17 35 a 8 0 82 86 
7 11 -5 48 48 8 2 -3 57 66 8 5 -4 99 103 8 8 2 102 1 04 
7 11 -3 43 45 8 2 -2 .l 55 150 8 5 -3 201 208 8 9 -9 72 c7 
7 11 -1 86 78 8 2 -1 209 200 8 5 -2 108 106 8 9 -5 101 l 09 
7 11 0 38 23 8 2 0 109 100 8 5 -1 189 193 8 9 -3 142 137 
7 11 5 51 52 8 2 2 144 143 8 5 0 108 104 8 9 -1 68 68 
7 12 -2 72 70 8 2 3 112 120 8 5 1 94 98 8 9 0 40 25 
7 12 0 47 42 8 2 4 86 85 8 5 2 64 66 8 9 1 69 78 
7 13 -b 43 36 8 2 6 95 95 8 5 3 95 97 8 10 -8 70 70 
7 13 -1 62 56 8 3-10 51 55 a 5 4 48 51 8 10 -6 41 3<.J 
7 13 0 53 38 8 .3 -9 128 133 8 5 5 132 138 8 10 -4 70 75 
8 0-12 56 42 8 3 -7 220 226 8 6-10 62 56 8 10 -3 o5 44 
a 0-10 135 139 8 3 -6 118 126 8 6 -8 67 69 8 10 -2 120 118 
8 0 -8 50 31 8 3 -5 118 107 8 6 -6 69 62 8 10 0 62 65 
8 0 -6 278 292 8 3 -3 442 417 8 b -5 108 22 8 11 -7 78 68 
8 0 -4 242 258 8 .3 -2 162 159 8 6 -4 83 75 8 11 -6 41 15 
H K L FOBS FCAL H K L FOBS FCAL H K L FOtlS FCAL H K L FOBS FCAL 
8 11 -.3 73 71 9 3 -5 45 32 9 b 4 4D 43 10 0 -6 197 209 
8 11 -1 62 68 9 3 -4 185 179 9 6 6 54 43 10 0 -4 99 106 
8 11 3 48 45 9 3 -1 176 166 9 7-11 44 40 10 0 -2 51 39 
8 12 -6 51 32 9 3 0 146 142 9 7 -9 57 49 10 0 0 306 298 
a 12 -2 66 71 9 3 1 90 95 9 7 -7 89 93 10 0 2 85 89 
9 0-10 53 58 9 .3 2 72 78 9 7 -6 53 49 10 0 4 48 41 
9 o -a 81 78 9 3 3 146 148 9 7 -5 139 134 10 1-11 73 79 
9 0 -6 372 389 9 4-12 .44 41 9 1 -3 40 32 10 1-10 45 48 
9 0 -4 206 223 9 4-10 69 66 9 7 -1 124 :t 27 10 1 -9 45 44 
9 0 -2 241 248 9 4 -8 113 119 9 7 1 139 142 10 1 -7 121 124 
9 0 0 96 66 9 4 -7 41 31 9 8-10 52 51 10 1 -5 263 260 
9 0 .2 115 111 9 4 -6 95 100 9 8 -6 106 105 10 1 -4 43 43 
9 0 6 108 104 9 4 -5 69 67 9 a -4 57 49 10 l -3 67 61 
9 0 8 52 57 9 4 -4 98 105 9 8 -3 50 40 10 1 -2 99 1 02 
9 1-11 65 73 9 4 -3 75 72 9 8 -2 54 5a 10 1 -1 87 79 
9 1-10 42 29 9 4 -2 190 190 9 a 0 137 146 10 1 0 76 72 
9 1 -1 198 215 9 4 -1 74 74 9 8 2 82 83 10 1 1 177 174 
9 1 -5 199 193 9 4 0 105 105 9 9 -9 45 45 10 1 2 51 59 
9 1 -4 230 221 9 4 2 121 120 9 9 -7 47 49 10 1 4 51 51 
9 1 -1 224 212 9 4 .3 41 43 9 9 -5 70 81 10 l 5 18 80 
9 1 ,() 6~ 72 9 4 4 149 154 9 9 -4 53 47 10 2-10 54 65 w 
9 1 1 234 235 9 5-10 43 32 9 9 -.3 78 75 10 2 -8 97 102 0 
9 1 2 124 117 9 5 -9 99 92 9 9 -1 103 107 _10 2 -6 127 124 
OJ 
9 1 3 71 76 9 5 -7 .1 1 8 123 9 y 1 65 70 10 2 -4 218 204 
9 l 4 71 68 9 5 -t;, 69 65 9 9 2 46 43 10 2 -3 90 78 
9 1 6 86 83 9 5 -5 128 127 9 10 -a 63 55 10 2 -2 123 117 
9 1 7 79 81 9 5 -4 65 59 9 10 -7 44 21 10 2 -1 135 134 
9 2-10 82 79 9 5 -3 213 2~0 9 10 -6 57 54 10 2 0 111 114 
9 2 -8 131 129 9 5 -2 83 74 9 10 -4 58 52 10 2 2 60 59 
9 2 -7 81 82 9 5 -1 217 216 9 10 -2 101 100 10 2 4 95 96 
9 2 -6 102 105 9 5 1 113 116 9 10 -1 54 65 10 3-10 51 61 
9 2 -5 130 122 9 5 .3 129 138 9 lO 0 53 58 10 3 -9 124 126 
9 2 -4 117 115 9 5 5 44 38 9 10 2 58 51 10 3 -7 57 60 
9 2 -3 246 230 9 6-10 53 57 9 10 .3 49 40 10 3 -5 152 150 
9 2 -2 206 194 9 6 -9 51 43 9 10 4 57 56 10 3 -4 111 109 
9 2 0 193 198 9 6 -8 75 80 9 11 -7 51 44 10 3 -.3 170 159 
9 2 2 110 125 9 6 -7 89 91 9 11 -3 57 64 10 ~ -2 99 98 
9 2 5 139 144 9 6 -6 170 108 9 11 -1 84 81 10 3 -1 36 19 
9 3-11 47 46 9 6 -4 139 136 9 12 -5 46 20 10 3 0 48 43 
9 3-10 45 41 9 6 -2 111 124 9 .12 -2 61 61 10 .3 1 54 53 
9 3 -9 96 95 9 6 0 177 172 10 0-12 73 75 10 2 45 52 
9 3 -7 154 160 9 6 2 94 96 10 0-10 51 61 10 J 3 156 168 
9 3 -6 98 93 9 6 3 69 66 10 0 -8 79 81 10 3 5 58 59 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
10 4-10 6~ 69 10 8 2 50 53 11 3 -2 46 52 12 0 0 179 171 
10 4 -8 94 100 10 9 -7 61 63 11 3 -1 117 120 12 0 4 75 76 
10 4 -6 61 63 10 9 -5 61 61 11 3 J. 74 76 12 1 -9 63 61 
10 4 -4 230 218 10 9 -1 .43 47 11 3 3 117 109 12 1 -7 75 79 
10 4 -~ 129 .133 10 9 1 80 77 11 4 -8 51 54 12 1 -5 147 142 
10 4 -2 58 51 10 10 -2 44 37 11 4 -7 57 43 12 l -3 67 54 
10 • -l 162 16 l 10 10 0 48 46 11 4 -6 52 60 12 1 -2 40 35 
10 4 2 131 1.34 10 11 -3 51 47 11 4 -4 154 154 12 l -1 192 19.3 
10 4 4 89 92 10 11 -1 44 .36 11 4 -2 148 143 12 1 0 67 67 
.10 5 -9 101 106 11 0 -8 130 134 11 4 2 149 148 12 1 1 tt7 86 
10 5 -7 43 43 11 0 -6 202 206 11 4 4 49 40 12 1 3 52 44 
10 5 -5 137 141 11 0 -4 82 84 11 s -a 58 52 12 2-10 59 58 
10 5 -3 144 153 11 0 -2 98 98 11 5 -7 85 76 12 2 -9 53 62 
10 5 -2 129 128 11 0 0 120 120 .11 5 -5 49 57 12 2 -6 114 105 
10 s -1 42 24 11 0 2 50 40 11 5 -3 135 139 12 2 -5 54 52 
10 5 0 51 4-6 11 0 4 79 74 11 5 -2 68 60 12 2 -4 157 144 
10 5 1 71 77 11 0 6 70 7'+ 11 5 0 57 60 12 2 -3 81 73 
10 5 2 70 71 11 1-11 75 79 11 5 l 56 41 12 2 -2 113 118 
10 5 3 129 134 11 1 -9 67 55 11 5 3 86 90 12 2 0 75 76 
10 6-10 52 46 11 1 -7 166 167 11 6 -6 82 71 12 2 l 51 53 
10 6 -8 69 74 11 l -5 142 137 11 6 -s 4'1- 44 12 2 4 46 41 w 
10 6 -1 51 51 11 1 -3 116 110 11 6 -4 85 91 12 3 -9 63 63 0 
10 6 -6 75 74 11 1 -1 145 142 11 6 -3 42 44 12 ,3 -8 51 53 -...) 
10 6 -4 114 119 11 1 0 71 72 11 b -2 95 97 12 .3 -7 50 58 
10 6 -3 51 51 11 1 l 48 42 11 6 -1 88 92 12 3 -5 148 142 
10 6 -2 46 59 11 1 5 63 7Y 11 7 -7 77 75 12 3 -3 114 110 
10 6 -1 58 52 11 2-10 70 68 11 7 -5 64 58 12 3 -2 42 48 
10 6 0 136 141 11 2 -9 42 41 11 7 -3 53 60 12 3 -1 55 52 
10 6 1 52 53 11 2 -8 95 1 02 11 7 -1 58 70 12 .3 0 4.1 37 
10 6 2 122 126 11 2 -6 82 79 11 8 -8 50 3t> 12 3 1 78 83 
10 7 -9 42 40 11 2 -5 42 29 11 8 -6 76 78 12 3 3 50 47 
10 1 -7 76 79 11 2 -4 133 . l2b 11 8 -1 48 42 12 4-10 78 77 
10 7 -5 100 96 11 2 -2 202 200 11 8 0 73 74 12 4 -8 45 50 
10 7 -3 44 58 11 2 0 110 .109 11 9 -7 46 41 12 4 -7 40 11 
10 7 -1 128 136 11 2 1 100 105 11 9 -5 56 56 12 4 -6 St> 52 
:10 7 1 160 165 11 2 2 91 96 ll 9 -2 51 45 12 4 -4 126 117 
10 7 2 69 64 11 2 3 65 57 11 q 1 48 44 12 4 -2 73 64 
10 7 5 ,.6 49 11 2 4 80 71 11 10 -4 63 54 12 4 0 84 98 
10 B -8 44 34 11 3-11 62 49 11 10 -2 48 4.3 12 4 2 92 100 
10 a -6 108 109 ll. 3 -9 64 72 12 0-10 54 49· 12 5 -9 57 56 
10 8 -4 76 75 11 3 -7 54 62 12 0 -8 85 89 12 5 -7 50 46 
10 8 -2 42 42 11 3 -5 57 60 12 0 -6 133 1.39 12 5 -5 50 51 
10 8 0 1.13 123 11 3 -3 269 265 12 0 -2 143 144 12 5 -3 75 74 
H K L FOBS FC4L H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
12 5 -2 53 41 13 l -5 41 .39 13 4 -8 73 b7 14 .l -6 42 43 
12 5 -1 85 86 13 1 -3 132 133 13 4 -6 48 55 14 1 -3 78 79 
12 5 0 71 64 13 1 -1 69 66 1.3 4 -4 112 109 14 1 -1 64 59 
12 5 1 81 87 13 1 1 54 69 13 4 -2 41 29 14 2 -8 49 50 
12 6 -6 4.J 43 13 l 3 71 74 13 4 0 70 70 14 2 -7 45· 37 
12 6 -3 45 48 13 2 -8 78 71 13 5 -7 66 62 14 2 -6 83 80 
12 6 -2 50 49 13 2 -6 57 51 13 5 -t> 68 61 14 2 -2 43 50 
12 6 0 64 53 13 2 -4 84 83 i3 5 -5 6d 75 14 2 0 62 61 
12 6 1 48 48 13 2 -3 86 82 13 5 -3 55 54 14 .3 -7 52 41 
12 7 -1 67 68 13 2 -2 68 69 13 5 0 43 41 14 3 -5 77 75 
12 8 -2 56 72 13 2 -1 39 39 13 5 l 50 53 14 3 -4 54 40 
12 8 0 57 46 13 2 0 13 67 13 6 -7 44 46 14 3 -1 47 59 
12 9 -5 50 39 13 2 2 b9 74 13 b -5 48 39 14 4 -6 58 61 
12 9 -3 54 48 13 3 -9 59 58 13 6 -2 59 51 14 4 -4 47 31 
.12 9 -1 56 63 13 3 -7 57 4~ 13 6 0 46 60 14 4 0 6S 63 
13 0 -8 71 78 13 3 -5 101 93 13 7 -1 65 b8 14 5 -5 50 50 
13 0 -2 184 175 13 3 -4 53 43 14 0 -8 76 80 14 5 -1 66 62 
13 0 0 68 72 13 3 -3 89 79 14 0 -2 89 86 15 0 -4 88 <;6 
1.3 l -9 60 48 13 3 -1 50 41,) 14 0 0 46 38 15 1 -5 46 54 






Calculated and Observed Structure Factors X 10 for 
Tetraethylammonium (h5-cyclopentadienyl)Bis-
(Pentafluorophenyl )Nickelate(-l) 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
0 0 1 50 t 1 0 2 -2 1044 1015 0 4 -2 21 13 0 6 6 65 53 
0 0 2 170 15~3 0 2 -1 106 94 0 4 -1 48 40 0 6 8 55 53 
0 0 3 232 195 0 2 0 239 218 0 4 0 301 303 0 6 10 37 31 
0 0 4 221 215 0 2 1 338 323 0 4 1 244 245 0 7-10 55 57 
0 0 5 107 105 0 2 2 533 489 0 4 2 313 289 0 7 -9 43 45 
0 0 6 36 41 0 2 3 575 539 0 4 3 262 242 0 7 -8 123 119 
0 0 7 109 101 0 2 4 175 166 0 4 4 241 229 0 7 -7 58 58 
0 0 8 141 140 0 2 5 176 170 0 4 5 240 238 0 7 -4 40 38 
0 0 9 70 66 0 2 6 264 254 0 4 6 293 302 0 7 -3 68 81 
0 0 10 79 80 0 2 7 188 183 0 4 7 31 35 0 7 -2 63 59 
0 0 1 1 44 40 0 2 8 146 143 0 4 8 75 73 0 7 -1 174 1 70 
0 0 12 61 66 0 2 10 66 64 0 4 10 41 46 0 7 0 175 1 76 
0 1-12 74 73 0 2 12 33 31 0 5-11 43 38 0 7 3 116 1 17 
0 1-11 66 64 0 3-11 81 85 0 5-10 54 53 0 7 4 83 82 
0 1-10 53 68 0 3-10 89 86 0 5 -7 78 88 0 7 5 30 18 
0 1 -9 130 126 0 3 -9 94 91 0 5 -6 289 289 0 8 -8 71 76 
0 1 -8 58 57 0 3 -8 122 117 0 5 -5 103 104 0 8 -6 79 75 
0 1 -7 298 298 0 3 -7 151 162 0 5 -4 218 223 0 8 -5 132 136 
0 1 -5 548 519 0 3 -6 324 323 0 5 -3 470 442 0 8 -4 41 40 
0 1 -4 472 439 0 3 -5 199 195 0 5 -2 54 31 0 8 -3 30 19 
0 1 -3 756 735 0 3 -4 657 642 0 5 0 96 80 0 8 -2 116 109 
0 1 -2 1335 1477 0 3 -3 513 465 0 5 1 145 147 0 8 -1 36 44 w I-' 
0 1 0 915 1069 0 3 -2 614 606 0 5 2 204 209 0 8 3 49 52 0 
0 1 1 493 506 0 3 -1 329 288 0 5 3 243 246 0 8 4 50 57 
0 1 2 815 839 0 3 0 75 65 0 5 4 163 166 0 8 6 39 41 
0 1 3 199 218 0 3 1 265 294 0 5 5 32 30 0 9 -7 57 51 
0 1 4 137 114 0 3 2 48 60 0 5 6 42 37 0 9 -6 65 59 
0 1 5 88 100 0 3 3 118 123 0 5 7 44 33 0 9 -3 58 57 
0 1 6 104 105 0 3 4 463 450 0 5 8 117 109 0 9 -1 ll6 44 
0 l 7 267 259 0 3 5 95 96 0 6-11 60 56 0 9 0 80 74 
0 1 e 288 294 0 3 6 62 58 0 6-10 51 45 0 9 2 57 54 
0 l 9 50 58 0 3 7 109 l 04 0 6 -8 151 147 0 9 3 34 23 
0 1 10 51 49 0 3 8 195 193 0 6 -7 1 71 173 0 1 0 -8 42 33 
0 1 1 1 32 36 0 3 9 41 40 0 6 -4 120 133 0 10 -7 41 37 
0 1 12 61 68 0 3 10 86 89 0 6 -3 211 216 0 10 -5 38 37 
0 2-11 86 87 0 4-11 88 94 0 6 -2 49 55 0 10 -2 61 58 
0 2 -9 147 149 0 4-10 67 70 0 6 -1 101 109 0 10 2 48 46 
0 2 -8 121 114 0 4 -9 39 33 0 6 0 113 112 0 11 -4 44 37 
0 2 -7 230 221 0 4 -8 105 102 0 6 1 148 147 1-11 l 45 43 
0 2 -c 60 75 0 4 -6 255 251 0 6 2 136 128 l-11 4 43 42 
0 2 -5 435 443 0 4 -5 228 229 0 6 3 52 51 1-10 -1 56 54 
0 2 -4 576 555 0 4 -4 525 506 0 6 4 105 106 1-10 0 43 47 
0 2 -3 655 626 0 4 -3 101 99 0 6 5 37 39 1-10 1 31 20 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
1-10 3 57 49 1 -6 -3 142 143 1 -4 7 66 65 1 -2 3 347 304 
l -9 -3 42 34 l -6 -2 213 219 1 -4 8 125 135 1 -2 4 105 121 
1 -9 -2 41 29 1 -6 -1 161 165 1 -4 9 68 63 1 -2 5 166 160 
1 -9 -1 62 57 1 -6 0 64 70 1 -4 10 107 114 1 -2 6 146 152 
1 -9 0 48 4-9 1 -6 1 234 233 1 -4 1 1 44 42 l -2 7 87 94 
1 -9 1 86 85 1 -6 2 73 65 1 -4 12 51 48 l -2 8 92 91 
1 -9 2 90 86 1 -6 3 31 38 1 -3-11 56 57 l -2 10 60 55 
1 -9 4 76 74 1 -6 4 195 193 1 -3 -9 77 87 l -2 11 61 66 
1 -9 6 39 39 1 -6 5 264 258 t -3 -a 99 88 1 -2 12 64 61 
1 -9 7 36 30 1 -6 7 132 131 1 -3 -7 93 89 l -1-11 56 57 
1 -9 9 36 29 1 -6 9 77 70 1 -3 -6 175 167 l -1-10 120 117 
1 -8 -7 33 28 1 -5 -9 43 37 l -3 -5 39 33 1 -1 -8 248 240 
l -8 -5 67 63 1 -5 -8 45 52 1 -3 -4 146 140 1 -1 -7 155 158 
1 -8 -3 67 57 1 -5 -7 113 108 l -3 -3 214 214 1 -1 -6 237 227 
1 -8 -2 43 43 1 -5 -6 95 86 1 -3 -2 172 207 1 -1 -5 134 133 
1 -8 -1 36 33 1 -5 -4 115 94 1 -3 -1 759 761 1 -1 -4 456 477 
1 -8 0 34 17 1 -5 -2 88 78 1 -3 0 502 518 1 -1 -3 212 221 
1 -8 1 60 69 1 -5 0 257 255 1 -3 l 127 118 1 -1 -2 312 323 
1 -8 2 133 138 1 -5 1 164 157 l -3 2 323 285 l -1 -1 1173 1165 
1 -8 3 46 48 1 -5 2 458 465 1 -3 3 546 515 1 -l 0 110 134 
1 -8 4 79 75 1 -5 3 276 267 1 -3 4 236 238 l -1 1 235 301 
1 -8 5 89 96 1 -5 4 44- 43 1 -3 5 35 47 1 -1 2 605 571 w I-' 
1 -8 6 55 57 1 -5 5 310 309 1 -3 6 109 111 1 -1 3 307 225 I-' 
l -8 7 43 50 1 -5 6 71 63 1 -3 7 116 115 1 -1 5 86 93 
1 -a a 49 49 1 -5 7 89 89 1 -3 8 153 151 1 -l 6 314 306 
1 -8 9 58 61 1 -5 8 75 69 1 -3 9 58 59 1 -1 7 16 7 1 78 
1 -7 -7 48 45 1 -5 9 46 56 1 -3 10 109 112 1 -1 8 178 l 75 
1 -7 -6 33 17 1 -5 10 72 72 1 -3 11 40 39 1 -1 9 133 134 
1 -7 -4 70 71 1 -5 11 34 33 1 -3 12 34 43 l -1 10 41 42 
1 -7 -3 222 223 1 -5 12 39 34 1 -2-11 40 32 1 -1 11 88 85 
1 -7 -2 93 89 l -4 -9 52 49 l -2-10 54 5.3 1 -1 12 33 34 
1 -7 -1 36 37 1 -4 -6 76 86 1 -2 -9 103 108 1 0-13 66 65 
l -7 0 75 71 1 -4 -5 66 64 1 -2 -8 1 72 160 1 0-12 53 47 
1 -7 2 57 64 1 -4 -4 297 318 1 -2 -7 41 35 1 0-11 59 60 
1 -7 3 134 136 1 -4 -3 157 127 1 -2 -6 244 247 l 0-10 138 142 
1 -7 4 121 125 1 -4 -2 208 210 I -2 -5 129 118 1 0 -9 28 8 
1 -7 5 82 82 1 -4 -1 472 457 1 -2 -4 264 253 l 0 -8 1 '30 126 
1 -7 6 66 67 1 -4 0 508 488 1 -2 -3 390 375 l 0 -7 94 92 
1 -7 7 150 148 1 -4 1 413 423 t -2 -2 550 491 1 0 -6 132 1 4-1 
1 -7 9 83 78 1 -4 2 166 171 1 -2 -1 70 45 1 0 -4 624 628 
1 -7 10 37 33 1 -4 3 281 276 1 -2 0 450 452 1 0 -3 468 447 
1 -6 -7 60 57 1 -4 4 245 250 1 -2 1 1294 1273 1 0 -2 519 544 
1 -6 -5 92 85 l -4 5 185 183 1 -2 2 576 585 1 0 -1 583 810 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
1 0 1 319 205 1 2 -t 492 473 1 4 3 295 269 1 7 -9 139 139 
1 0 2 492 420 1 2 0 493 518 1 4 4 203 196 1 7 -8 44 39 
l 0 "3 233 202 1 2 1 32 33 1 4 5 121 124 1 7 -7 106 111 
1 0 4 527 489 1 2 2 570 563 1 4 1 142 130 1 7 -6 67 66 
1 0 5 25 28 1 2 3 123 121 1 4 8 52 52 1 7 -5 179 183 
1 0 6 305 319 1 2 5 31 26 1 4 9 74 63 1 7 -4 134 133 
1 0 1 70 51 1 2 6 413 415 1 4 11 34 20 1 7 -3 119 114 
1 0 8 123 118 1 2 7 236 240 1 5-12 43 38 l 7 -2 51 43 
1 0 1 0 105 103 1 2 8 120 119 1 5-11 51 49 1 7 0 126 l 23 
1 0 11 79 78 t 2 9 86 89 1 5-10 37 38 1 7 1 129 1 26 
l 1-12 50 51 1 2 10 59 48 1 5 -9 116 111 l 7 2 115 119 
1 1-11 44 53 1 2 11 37 39 1 5 -8 48 43 1 7 3 258 262 
1 1-1 0 87 87 1 3-12 79 79 1 5 -7 244 238 1 7 4 136 1 38 
1 1 -9 60 59 1 3-10 64 62 l 5 -6 109 111 l 7 5 77 80 
1 l -8 131 126 l 3 -9 74 72 1 5 -5 204 215 1 8 -9 82 79 
1 1 -7 236 241 1 3 -8 46 35 1 5 -4 113 121 1 8 -8 64 64 
1 1 -6 292 302 1 3 -6 175 160 1 5 -3 169 167 1 8 -7 47 51 
1 1 -5 681 631 l 3 -5 711 720 1 5 -2 251 245 l 8 -6 66 66 
1 l -4 32 38 1 3 -4 53 55 1 5 0 420 411 1 8 -4 90 99 
1 1 -3 351 271 l 3 -3 584 565 1 5 1 437 417 1 8 -2 136 137 
1 l -2 227 184 1 3 -2 202 214 1 5 2 193 189 1 8 -1 166 159 
1 l -1 831 749 1 3 -1 503 489 1 5 3 57 51 l 8 1 61 66 w I-' 
1 1 0 77 68 1 3 0 609 558 l 5 4 98 101 1 8 2 34 36 1.-....::> 
1 1 1 391 332 1 .3 1 50 41 1 5 5 208 208 1 8 3 115 121 
1 1 2 194 219 1 3 2 459 434 l 5 7 60 65 l 8 4 39 44 
1 1 3 119 84 1 3 4 122 121 1 5 8 63 66 1 8 7 38 31 
1 1 4 673 676 1 3 6 76 77 I 6-11 71 72 l 9 -9 34 34 
1 1 6 163 162 l 3 7 113 102 l 6-10 36 41 1 9 -8 36 36 
1 1 7 87 81 1 3 8 65 58 1 6 -9 130 132 1 9 -6 60 63 
1 1 8 113 114 1 3 9 109 107 1 6 -7 191 192 1 9 -5 30 17 
1 1 10 140 139 1 3 11 33 32 1 6 -6 137 139 1 9 -4 37 28 
1 1 1 1 50 54 1 4-10 79 80 1 6 -5 260 251 l 9 -3 71 67 
1 2-13 42 49 1 4 -9 53 54 1 6 -4 179 180 1 9 -2 91 99 
1 2-12 68 68 1 4 -8 91 91 1 6 -3 38 34 1 9 -1 127 130 
1 2-11 38 39 1 4 -7 278 290 1 6 -2 166 179 1 9 1 54 62 
1 2-10 41 41 1 4 -6 220 223 1 6 -1 156 145 l 9 3 36 40 
1 2 -a 119 121 1 4 -5 400 389 1 6 0 88 86 l 9 5 51 43 
1 2 -7 302 291 1 4 -3 58 70 1 6 1 223 215 1 9 6 40 28 
1 2 -6 79 73 1 4 -2 245 254 1 6 2 30 27 1 10 -8 38 37 
1 2 -5 343 343 l 4 -1 233 198 1 6 3 248 253 l 10 -5 62 60 
1 2 -4 519 508 1 4 0 382 388 1 6 5 38 4-1 1 10 -4 39 39 
1 2 -3 906 946 1 4 1 303 284 1 6 7 116 112 1 10 -1 55 59 
1 2 -2 820 788 1 4 2 407 393 1 6 B 44 41 1 10 1 47 52 
H K L FOBS FC4L H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
1 11 -3 50 49 2 -7 6 60 57 2 -4 -7 64 63 2 -2 -o 133 l 21 
2-11 2 41 35 2 -7 7 31 24 2 -4 -5 223 222 2 -2 -5 225 163 
2-10 -4 49 44 2 -7 8 78 75 2 -4 -4 1 '21 127 2 -2 -4 84 75 
2-10 -1 52 55 2 -7 9 58 55 2 -4 -3 45 16 2 -2 -3 299 303 
2-10 0 42 39 2 -6 -8 56 50 2 -4 -2 494 450 2 -2 -2 288 303 
2-10 3 36 38 2 -6 -7 104 97 2 -4 -1 156 155 2 -2 -1 248 231 
2-10 5 44 38 2 -6 -5 53 48 2 -4 0 350 325 2 -2 0 147 92 
2-10 7 40 .32 2 -6 -4 57 66 2 -4 1 172 154 2 -2 1 65 80 
2 -9 -3 36 25 2 -6 -3 250 247 2 -4 2 95 99 2 -2 2 233 255 
2 -9 -2 61 57 2 -6 -2 64 66 2 -4 3 93 78 2 -2 3 433 425 
2 -9 -1 37 38 2 -6 -1 203 210 2 -4 4 294 308 2 -2 4 310 311 
2 -9 0 41 29 2 -6 0 124 114 2 -4 5 85 89 2 -2 5 431 421 
2 -9 1 113 112 2 -6 1 303 316 2 -4 6 278 288 2 -2 6 52 54 
2 -9 .3 43 39 2 -6 2 188 185 2 -4 7 98 102 2 -2 7 210 213 
2 -9 4 70 65 2 -6 3 77 82 2 -4 8 87 80 2 -2 8 60 53 
2 -9 5 57 57 2 -6 4 158 159 2 -4 9 47 49 2 -2 9 77 74 
2 -9 6 44 31 2 -6 5 135 135 2 -4 11 50 54 2 -2 11 43 40 
2 -9 e 42 41 2 -6 6 68 73 2 -4 12 44 35 2 -2 12 55 54 
2 -8 -8 40 33 2 -6 7 44 48 2 -3-10 56 64 2 -1-11 32 26 
2 -8 -7 38 12 2 -6 8 60 64 2 -3 -9 l 21 118 2 -1-10 50 48 
2 -8 -6 47 43 2 -6 9 64 60 2 -3 -1 1 4:6 155 2 -1 -9 118 112 
2 -8 -5 46 21 2 -6 10 -41 41 2 -3 -6 104 105 2 -1 -8 112 122 w t-' 2 -8 -4 39 49 2 -6 11 54 58 2 -3 -5 53 78 2 -1 -7 89 l Ol w 
2 -8 -.3 65 113 2 -5-10 42 40 2 -3 -4 27 28 2 -1 -6 216 210 
2 -8 -1 72 68 2 -5 -8 108 112 2 -3 -3 296 280 2 -1 -5 299 266 
2 -8 0 39 29 2 -5 -·7 159 157 2 -3 -2 54 69 2 -1 -4 678 664 
2 -8 1 94 122 2 -5 -6 112 109 2 -3 -1 67 57 2 -1 -3 479 446 
2 -8 2 96 111 2 -5 -5 131 133 2 -3 0 191 207 2 -1 -2 412 374 
2 -8 3 65 65 2 -5 -4 128 118 2 -3 1 401 326 2 -1 -1 168 1 74 
2 -8 5 45 44 2 -5 -3 214 215 2 -3 2 256 263 2 -1 0 94 9 1108 
2 -8 6 94 90 2 -5 -1 193 190 2 -3 .3 315 336 2 -1 l 30 15 
2 -a 8 78 71 2 -5 0 362 345 2 -3 4 203 200 2 -1 2 127 83 
2 -7 -8 38 20 2 -5 2 133 143 2 -3 5 218 206 2 -1 3 204 221 
2 -7 -6 45 29 2 -5 3 184 186 2 -3 6 58 54 2 -1 4 303 309 
2 -7 -5 83 85 2 -5 4 219 204 2 -3 7 130 132 2 -1 5 416 412 
2 -7 -4 153 144 2 -5 5 37 35 2 -3 8 92 87 2 -1 6 153 142 
2 -7 -3 180 194 2 -s 7 57 57 2 -3 9 71 72 2 -1 7 132 143 
2 -7 -2 135 119 2 -5 a 58 58 2 -3 11 77 76 2 -1 8 83 73 
2 -7 -1 98 89 2 -5 9 72 64 2 -3 12 55 54 2 -1 9 77 69 
2 -7 0 57 61 2 -5 1l 74 73 2 -2-12 50 38 2 -1 10 86 Al 
2 -7 1 66 68 2 -4-10 36 39 2 -2-10 47 53 2 -1 11 56 52 
2 -7 3 167 162 2 -4 -9 58 59 2 -2 -9 37 42 2 0-12 68 t-1 
2 -7 4 127 126 2 -4 -8 123 134 2 -2 -7 168 174 2 0-11 70 67 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
2 0 -8 65 77 2 1 10 58 58 2 3 6 275 286 2 6 -8 157 159 
2 0 -7 59 68 2 1 12 37 28 2 3 7 127 134 2 6 -7 75 79 
2 0 -ti 480 471 2 2-13 34 44 2 3 8 46 43 2 6 -6 38 38 
2 0 -5 200 215 2 2-11 81 78 2 3 9 33 35 2 6 -5 160 169 
2 0 -4 76 102 2 2-10 60 75 2 3 10 48 45 2 6 -4 45 41 
2 0 -3 149 141 2 2 -9 77 88 2 4-11 62 64 2 6 -3 234 225 
2 0 -2 559 533 2 2 -8 181 179 2 4-10 158 166 2 6 -1 173 1 77 
2 0 -1 481 504 2 2 -7 224 243 2 4 -8 167 166 2 6 0 200 202 
2 0 0 600 734 2 2 -6 322 314 2 4 -7 33 33 2 6 l 104 117 
2 0 1 713 756 2 2 -5 371 346 2 4 -6 375 388 2 6 2 108 1 08 
2 0 2 383 439 2 2 -4 611 629 2 4 -5 93 82 2 6 4 91 94 
2 0 3 73 84 2 2 -3 249 233 2 4 -4 85 87 2 6 6 33 38 
2 0 4 22 18 2 2 -2 444 364 2 4 -3 99 92 2 6 8 43 36 
2 0 5 113 119 2 2 -1 59 70 2 4 -1 393 368 2 6 9 40 20 
2 0 6 38 33 2 2 0 295 337 2 4 0 54 52 2 7-10 101 1 01 
2 0 1 138 138 2 2 1 51 23 2 4 1 164 178 2 7 -9 37 31 
2 0 a 188 189 2 2 2 396 394 2 4 2 301 308 2 7 -8 83 80 
2 0 9 58 60 2 2 3 313 309 2 4 3 289 273 2 7 -7 141 137 
2 0 10 120 121 2 2 5 236 247 2 4 4 318 32 t 2 7 -6 86 88 
2 0 11 59 49 2 2 6 214 215 2 4 5 79 91 2 7 -5 70 78 
2 0 12 39 34- 2 2 7 75 81 2 4 6 86 84 2 7 -3 142 142 
2 1-12 37 33 2 2 8 294 298 2 4 7 47 35 2 7 -2 67 63 w ......... 
2 1-11 77 82 2 2 10 32 22 2 4 8 77 71 2 7 -1 164 163 .+::-
2 1-10 32 24 2 2 12 35 32 2 5-12 52 4-6 2 7 0 80 84 
2 1 -9 78 84- 2 3-13 43 30 2 5-10 94 94 2 7 2 142 147 
2 1 -8 211 212 2 3-12 35 32 2 5 -9 38 45 2 7 3 48 40 
2 l -7 84 90 2 3-11 52 50 2 5 -8 169 174 2 7 6 46 52 
2 1 -6 119 149 2 3-10 145 155 2 5 -7 43 46 2 7 7 39 32 
2 1 -5 131 139 2 3 -9 110 116 2 5 -6 166 158 2 8-10 59 60 
2 l -4 444 412 2 3 -8 220 226 2 5 -5 177 169 2 8 -7 75 75 
2 J -3 86 85 2 3 -7 40 38 2 5 -4 98 93 2 8 -6 36 39 
2 1 -2 54 71 2 3 -6 216 228 2 5 -3 380 397 2 8 -5 99 95 
2 1 -1 118 153 2 3 -s 179 168 2 5 -2 225 209 2 8 -4 98 1 01 
2 1 0 953 976 2 3 -4 258 267 2 5 -1 40 40 2 8 -3 10 0 103 
2 1 1 896 848 2 3 -3 265 281 2 5 0 26 26 2 8 -2 119 122 
2 1 2 109 83 2 3 -2 223 194 2 5 1 11 7 113 2 8 0 100 102 
2 1 3 431 407 2 3 -1 28 34 2 5 2 262 261 2 8 1 52 55 
2 1 4 200 181 2 3 0 170 158 2 5 3 168 171 2 8 4 es 62 
2 1 5 97 95 2 3 1 818 781 2 5 4 259 259 2 9 -9 38 35 
2 1 6 140 140 2 3 2 58 46 2 5 5 119 111 2 9 -7 33 30 
2 1 7 118 120 2 3 3 244 242 2 5 6 96 103 2 9 -6 31 31 
2 1 8 233 223 2 3 4 273 267 2 5 8 44 46 2 9 -5 89 83 
2 1 9 59 46 2 3 5 135 141 2 6-10 99 93 2 9 -4 48 43 
H K L FOBS FCAL H K L FOBS FCA.L H K L FOBS FCAL H K L FOBS FCAL 
2 9 -2 95 97 3 -7 3 80 84 3 -4-10 33 40 3 -2-12 55 50 
2 9 0 71 74 3 -7 4 45 33 3 -4 -9 30 42 3 -2-11 45 46 
2 9 2 51 53 3 -7 5 117 116 .3 -4 -8 87 81 3 -2-10 72 76 
2 10 -7 38 35 3 -7 6 32 24 3 -4 -7 41 51 3 -2 -8 319 320 
2 10 -4 48 49 3 -7 7 103 99 3 -4 -6 150 157 3 -2 -6 232 225 
2 10 -2 44 51 3 -7 8 34 31 3 -4 -5 163 165 3 -2 -5 ASS 449 
2 10 0 51 52 3 -7 9 49 51 3 -4 -4 179 170 3 -2 -4 163 1 71 
2 10 1 37 3"8 3 -7 10 51 55 3 -4 -3 309 303 3 -2 -3 302 314 
2 11 -5 37 34 3 -6 -9 34 28 3 -4 -2 140 \53 3 -2 -2 245 235 
3-11 -1 36 29 3 -6 -8 33 27 3 -4 -1 309 294 3 -2 -1 A3 31 
3-10 -3 50 44 3 -6 -6 87 80 3 -4 0 78 77 3 -2 l 503 471 
3-10 -1 36 33 3 -6 -5 57 .64 3 -4- 1 285 269 3 -2 2 156 168 
3-10 0 5 .l 49 3 -6 -3 92 100 3 -4 2 117 106 3 -2 3 222 204 
3-10 2 -33 40 3 -6 -2 149 151 3 -4 3 397 386 3 -2 4 152 149 
.3-10 4 33 30 3 -6 -1 127 125 3 -4 4 210 206 3 -2 5 368 360 
3 -9 -5 42 35 3 -6 0 213 208 3 -4 5 81 88 3 -2 6 192 197 
3 -9 -3 39 36 3 -6 1 233 236 3 -4 6 209 213 3 -2 7 120 120 
3 -9 -2 61 65 3 -6 2 32 34 
3 -· 
7 38 40 3 -2 8 113 1 01 
3 -9 -1 46 40 3 -6 3 221 216  4 8 89 93 3 -2 9 100 99 
3 -9 0 53 55 3 -6 4 51 53 3 -4 9 48 39 3 -2 10 40 37 
3 -9 2 79 80 3 -6 5 130 128 3 -4 10 121 121 3 -2 11 72 76 
3 -9 5 33 34 3 -6 7 156 161 3 -4 l 1 41 39 3 -2 12 43 33 w I--' 
3 -8 -7 33 27 3 -6 a 88 83 3 -3-10 91 92 3 -1-12 70 61 CJl 
3 -a -4 60 56 3 -6 10 56 50 3 -3 -8 61 69 3 -1-10 83 qs 
3 -a -3 BO 83 3 -5-11 34 30 3 -3 -7 211 200 3 -1 -9 36 34 
3 -8 -2 40 29 3 -5 -9 33 30 3 -3 -6 215 211 3 -1 -8 218 224 
3 -8 2 15ti 160 3 -5 -8 98 92 3 -3 -5 72 78 3 -1 -7 279 276 
3 -a 3 94 95 3 -5 -7 56 67 3 -3 -4 240 238 3 -1 -6 305 322 
3 -8 4 80 86 3 -5 -6 69 68 3 -3 -3 380 349 3 -1 -5 138 129 
3 -8 5 92 89 3 -5 -5 36 30 3 -3 -2 276 246 3 -1 -4 55 31 
3 -8 6 37 29 3 -5 -4 267 269 3 -3 -1 878 851 3 -1 -3 560 522 
3 -8 7 41 43 3 -5 -3 200 191 3 -3 0 123 102 3 -1 -2 524 477 
3 -8 9 35 39 3 -5 -2 160 162 3 -3 1 276 265 3 -1 -1 243 155 
3 -7 -7 69 66 3 -5 -1 124 1·30 3 -3 2 452 421 3 -1 0 893 859 
3 -7 -6 58 61 3 -5 0 40 40 3 -3 3 28 20 3 -1 1 284 294 
3 -7 -5 81 79 3 -5 1 193 191 3 -3 4 43 50 3 -1 2 246 259 
3 -7 -4 43 35 _3 -5 2 166 156 3 -3 5 112 116 3 -1 4 193 195 
3 -7 -3 54 53 3 -5 3 343 332 3 -3 6 ·78 73 3 -1 5 223 217 
3 -7 -2 81 85 3 -5 4 135 136 3 -3 7 170 172 3 -1 6 66 70 
3 -7 -1 4-4- 45 3 -5 5 286 288 3 -3 8 175 172 3 -1 7 101 1 01 
3 -7 0 102 105 3 -5 6 108 103 3 -3 9 40 4-9 3 -1 8 77 80 
3 -7 1 161 153 3 -5 8 87 87 3 -3 10 93 90 3 -1 9 93 92 
3 -7 2 46 51 3 -5 10 67 68 3 -3 11 67 70 3 -1 10 38 30 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
3 -1 1 1 48 44 .3 1 7 193 198 3 3 5 90 106 3 6-11 95 91 
3 0-12 89 78 3 1 9 79 74 3 3 6 177 170 3 6-10 43 45 
3 0-10 158 161 3 1 10 61 72 3 3 7 50 64 3 6 -9 125 124 
3 0 -9 85 96 3 1 11 36 23 3 3 8 57 51 3 6 -8 62 53 
3 0 -8 221 231 3 1 12 38 30 3 3 9 52 42 3 6 -6 86 88 
3 0 -7 266 273 3 2-12 51 4.4 .3 3 10 35 38 3 6 -5 221 226 
3 0 -6 118 97 3 2-11 51 54 3 4-13 36 32 3 6 -4 236 250 
. 3 0 -5 264 253 3 2-10 46 43 3 4--12 39 38 3 6 -3 41 55 
3 0 -4 281 285 3 2 -9 125 123 3 4-11 82 84 3 6 -2 73 74 
3 0 -3 149 138 3 2 -8 27 32 3 4-10 35 25 3 6 -1 129 144 
3 0 -2 402 437 .3 2 -7 197 192 3 4 -9 65 64 3 6 0 91 80 
3 0 -1 403 402 3 2 -6 141 129 3 4 -7 120 120 3 6 1 302 307 
3 0 0 1405 1493 3 2 -5 645 621 3 4 -6 195 198 3 6 2 87 86 
.3 0 1 929 904 3 2 -4 483 456 3 4 -5 77 77 3 6 3 94 98 
3 0 2 256 239 3 2 -3 93 84 3 4 -4 321 334 3 6 5 62 65 
3 0 3 261 239 3 2 -2 187 l"-4 3 4 -3 248 245 3 6 7 58 65 
3 0 4 202 215 3 2 -1 54 79 3 4 -2 280 286 3 6 8 54 59 
3 0 5 47 46 3 2 0 274 236 3 4 -1 244 227 3 7-11 63 67 
3 0 f 18.3 188 3 2 l 128 154 3 4 0 3-04 283 3 7 -9 63 59 
3 0 7 68 67 3 2 2 389 363 3 4 1 266 251 3 ·7 -8 94 92 
3 0 e 57 59 3 2 3 257 254 3 4 2 202 213 3 7 -6 42 50 
3 0 9 93 85 3 2 4 73 72 ·3 4 3 16 79 3 7 -5 67 63 w I-' 
3 0 1 0 60 63 3 2 5 51 54 3 4 5 175 183 3 7 -4 164 162 OJ 
3 0 1 2 41 38 3 2 6 90 88 3 4 7 58 58 3 7 -3 76 72 
3 1-13 40 43 3 2 7 179 186 3 4 8 68 59 3 7 -2 69 67 
3 1-12 83 83 3 2 a 64- 66 3 5-11 95 88 3 7 -1 145 147 
3 1-10 79 81 3 2 9 36 38 3 5 -9 129 129 3 7 1 84 92 
3 1 -9 128 131 3 3-12 49 48 3 5 -8 62 57 3 7 2 128 123 
3 1 -8 123 124 3 3-11 91 97 3 5 -7 158 165 3 7 3 173 167 
3 1 -7 326 319 3 3 -9 75 72 3 5 -6 86 82 3 7 4 107 113 
3 1 -6 129 128 3 3 -8 67 61 3 5 -5 57 58 3 7 8 38 37 
3 1 -5 251 268 .3 3 -7 116 124 3 5 -4 197 198 3 8 -9 35 39 
3 1 -4 400 378 3 3 -6 133 147 3 5 -3 182 171 3 8 -8 82 79 
3 1 -3 374 332 3 3 -5 157 164 3 5 -2 112 121 3 8 -7 31 16 
3 l -2 107 77 3 3 -4 198 201 3 5 -1 147 143 3 8 -6 129 126 
3 1 -1 371 395 3 3 -3 595 580 3 5 0 207 214 3 8 -5 33 34. 
3 1 0 386 367 3 3 -2 240 228 3 5 1 148 150 3 8 -4 60 52 
3 1 1 558 516 3 3 -1 152 122 3 5 2 60 58 3 8 -3 93 94 
3 1 2 352 384 3 3 0 282 281 3 5 3 311 320 3 8 -2 68 68 
3 1 3 72 72 3 3 1 122 99 3 5 4 184 182 3 8 -1 140 145 
3 1 4 372 379 3 3 2 75 78 3 5 6 85 84 3 8 0 36 31 
3 1 5 223 238 3 3 3 380 373 3 5 7 91 92 3 8 1 85 81 
3 1 6 175 182 3 3 4 59 50 3 5 8 56 55 3 8 2 55 51 
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H K L FOBS FC•L H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
3 8 3 115 110 4 -a 6 61 61 4 -5 -2 90 85 4 -3 3 362 372 
3 8 4 74 82 4 -8 8 57 56 4 -s -1 324 314 4 -3 4 39 32 
3 8 6 36 37 4 -8 9 39 36 4 -5 0 383 379 4 -3 5 269 271 
3 9 -a 57 53 4 -7 -7 32 34 4 -5 2 254 264 4 -3 6 46 49 
3 9 -6 45 43 4 -7 -~ 52 54 4 -5 3 110 93 4 -3 7 144 144 
3 9 -5 83 80 4 -7 -5 58 69 4 -5 4 155 158 4 -3 8 46 48 
3 9 -4 53 58 4 -7 -4 144 154 4 -5 5 200 199 4 -3 9 39 39 
3 9 -3 66 65 4 -7 -3 246 255 4 -5 6 46 46 4 -2-13 38 44 
3 9 -2 50 49 4 -7 -2 148 152 4 -5 8 33 24 4 -2-11 46 41 
3 9 -1 139 140 4 -7 -1 28 34 4 -5 9 83 79 4 -2-10 46 42 
3 9 1 39 30 4 -7 t 92 95 4 -5 11 55 52 4 -~ -9 64 76 
.3 9 2 41 36 4 -7 2 90 94 4 -4-11 45 47 4 -2 -8 147 145 
3 9 J 34 32 4 -7 3 38 41 4 -4-10 53 50 4 -2 -7 263 277 
3 10 -8 34 28 4 -7 • 63 65 • -4 -9 103 11 0 4 -2 -6 308 304 3 10 -7 52 53 4 -7 5 73 70 4 -4 -a 97 106 4 -2 -4 27 17 
3 10 -6 37 30 4 -7 6 93 95 4 -4 -7 133 137 4 -2 -3 249 223 
3 10 -5 42 36 4 -7 7 49 55 4 -4 -6 139 133 4 -2 -2 605 571 
3 10 -3 76 76 4 -7 8 51 37 4 -4 -5 226 243 4 -2 -1 52 54 
3 10 -1 39 40 4 -7 9 55 48 4 -4 -4 184 182 4 -2 0 363 386 
3 10 1 36 33 4 -6 -8 45 46 4 -4 -3 169 143 4 -2 1 198 226 
3 10 2 41 30 4 -6 -7 113 116 4 -4 -2 81 96 4 -2 3 457 451 w 
3 11 -5 41 43 4 -6 -6 59 61 4 -4 -1 115 121 4 -2 4 39 39 I--' 
3 11 -3 43 38 4 -6 -5 32 34 4 -4 0 464 445 4 -2 5 249 238 -J 
4-11 3 39 24 4 -6 -4 86 82 4 -4 1 272 248 4 -2 6 173 176 
4-10 3 42 37 4 -6 -3 290 301 4 -4 3 117 131 4 -2 7 197 200 
4 -9 -6 33 2q 4 -6 -2 144 148 4 -4 4 262 262 4 -2 10 38 38 
4 -9 -5 33 29 4 -6 -1 135 134 4 -4 5 121 125 4 -t-13 52 53 
4 -9 -4 34 23 4 -6 0 85 97 4 -4 6 31 15 4 -1-12 40 42 
4 -9 -3 34 20 4 -6 1 67 59 4 -4 7 159 164 4 -1-11 40 37 
4 -9 -2 39 37 4 -6 2 121 123 4 -4 a 66 74 4 -1-10 71 72 
4 -9 -l 40 47 4 -6 3 59 44 4 -4 9 76 71 4 -1 -7 98 98 
4 -9 1 62 65 4 -6 4 224 226 4 -4 10 35 37 4 -1 -6 411 411 
4 -9 2 49 56 4 -6 5 156 148 4 -3-11 63 66 4 -1 -5 155 144 
4 -9 3 40 42 4 -6 6 58 51 4 -3-10 57 54 4 -1 -4 623 5S1 
4 -9 4 44 41 4 -6 7 53 41 4 -3 -9 101 106 4 -1 -3 333 304 
4 -9 6 51 50 4 -6 9 80 71 4 -3 -7 64 68 4 -1 -2 403 398 
4 -9 8 36 40 4 -5 -9 46 48 4 -3 -5 206 214 4 -1 -1 589 567 
4 -8 -5 68 67 4 -5 -8 132 145 4 -3 -4 39 24 4 -1 0 257 223 
4 -8 -:3 34 28 4 -5 -7 157 163 4 -3 -2 502 468 4 -1 1 336 281 
4 -8 -1 48 53 4 -5 -6 51 46 4 -3 -1 50 31 4 -1 3 31 23 
4 -8 1 115 123 4 -5 -5 118 114 4 -3 0 237 227 4 -1 4 66 71 
4 -8 2 111 125 4 -5 -4 38 40 4 -3 1 465 453 4 -I 5 547 570 
4 -8 4 80 85 4 -5 -3 94 110 4 -3 2 425 401 4 -1 6 111 110 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCA.L 
4 -1 7 156 157 4 1 6 161 173 4- 3 5 109 106 4 6-12 64 63 
4 -1 8 115 112 4 1 7 57 53 4 3 6 67 65 4 6-10 35 38 
4 -1 10 47 43 4 1 8 160 166 4 3 7 55 64 4 6 -9 70 73 
4 0-13 49 41 4 1 10 56 48 4 3 8 64- 61 4 6 -8 68 73 
4 0-11 85 90 4 1 11 55 61 4 3 9 72 77 4 6 -7 168 168 
4 0-10 106 110 4 2-13 33 32 4 3 11 34 34 4 6 -5 228 223 
4 0 -9 112 108 4 2-12 73 75 4 4-12 61 57 4 6 -4 133 129 
4 o -a 121 113 4 2-11 52 48 4 4-11 46 47 4 6 -3 186 184 
4 0 -7 57 54 4 2-10 103 108 4 4-10 158 160 4 6 -2 214 222 
4 0 -6 413 420 4 2 -9 114 114 4 4 -8 164 171 4 6 -1 102 109 
4 0 -4 817 784 4 2 -8 205 213 4 4 -7 93 91 4 6 0 68 76 
4 0 -3 697 648 4 2 -6 48 69 4 4 -6 76 85 4 6 l 68 68 
4 0 -2 256 235 4 2 -5 239 223 4 4 -5 204 203 4 6 2 139 141 
4 0 -1 254 212 4- 2 -4 416 414 4- 4 -4 87 95 4 6 3 43 43 
4 0 0 535 511 4 2 -3 105 106 4 4- -3 168 160 4 6 5 80 82 
4 0 1 120 157 4 2 -2 326 296 4 4 -2 275 265 4 6 6 45 39 
4 0 2 177 177 4 2 -1 151 128 4 4 -1 348 343 4 6 7 47 44 
4 0 3 276 272 4 2 0 394 389 4 4 0 245 261 4 7-10 40 51 
4 0 4 161 167 4 2 1 286 291 4 4 l 260 251 4 7 -9 88 87 
4 0 5 255 242 4 2 2 210 210 4 4 2 474 490 4 7 -7 164 163 
4 0 6 105 108 4 2 3 350 339 4 4 4 235 230 4 7 -6 87 91 
4 0 7 31 30 4 2 4 91 100 4 4 5 106 105 4 7 -5 152 152 VJ 
4 0 8 146 146 4 2 5 87 85 4 4 6 64 64 4 7 -4 185 192 
......... 
co 
4 0 9 66 67 4 2 6 264 267 4 4 7 57 59 4 7 -3 65 72 
4 0 1 0 51 48 4 2 7 36 33 4 4 9 33 32 4 7 -2 98 28 
4 0 1 1 40 41 4 2 8 37 29 4 5-12 48 40 4 7 -1 100 98 
4 1-13 39 44 4 2 9 116 124 4 5-10 131 126 4 7 0 226 220 
4 1-1 1 111 108 4 2 10 47 41 4 5 -9 94 96 4 7 1 140 137 
4 1-10 104 106 4 2 11 39 27 4 5 -8 112 111 4 7 2 43 37 
4 1 -9 113 107 4 3-12 .101 96 4 5 -7 140 140 4 7 3 175 1 71 
4 1 -8 191 199 4 3-11 54 51 4 5 -6 115 111 4 7 7 34 29 
4 1 -7 204 205 4 3-10 143 153 4 5 -5 187 195 4 8 -9 76 75 
4 1 -6 356 338 4 3 -8 118 114 4 5 -4 l 01 101 4 8 -8 43 45 
4 1 -5 123 136 4 3 -6 227 231 4 5 -3 .327 327 4 8 -7 60 60 
4 1 -4 159 163 4 3 -5 142 165 4 5 -2 350 342 4 8 -6 92 90 
4 l -3 67 29 4 3 -4 236 236 4 5 -1 25 18 4 8 -5 95 94 
4 1 -2 96 118 4 3 -3 15.ft. 158 4 5 0 254 254 4 8 -4 102 103 
4 1 -1 624 547 • 3 -1 283 269 4 5 2 120 113 4 B -3 33 37 4 l 0 372 328 4 3 0 605 562 4 5 3 134 135 4 8 -2 180 1 78 
4 1 1 509 462 4 3 l 317 309 4 5 4 44 52 4 8 -1 45 39 
4 1 2 440 423 4 3 2 201 207 4 5 5 70 72 4 8 2 37 30 
4 1 3 492 485 4 3 3 l30 124 4 5 6 55 56 4 8 3 53 61 
4 1 4 225 226 4 3 4 236 234 4 5 7 40 38 4 8 5 38 27 
, 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
4 8 7 35 35 5 -6 -4 33 38 5 -4 5 122 11 7 5 -2 3 47 t:O 
4 9 -9 43 31 5 -6 -2 68 88 5 -4 6 t 32 144 5 -2 4 168 161 
4 9 -8 38 36 5 -6 0 35 32 5 -4 7 64 70 5 -2 5 193 182 
4 9 -7 36 29 5 -6 1 232 243 5 -4 8 81 80 5 -2 6 157 162 
4 9 -6 35 40 5 -6 2 78 79 5 -4 10 43 45 5 -2 7 90 91 
4 9 -4 104 109 5 -6 3 84 81 5 -4 11 59 47 5 -2 8 36 31 
4 9 -2 126 130 5 -6 4 81 91 5 -3-12 41 40 5 -2 9 85 85 
4 9 -1 46 41 5 -6 5 73 71 5 -3-11 39 42 5 -2 11 44 46 
4 9 1 45 42 5 -6 6 66 67 5 -3-10 64 57 5 -1-12 82 77 
4 9 5 38 31 5 -6 7 82 84 5 -3 -9 41 45 5 -1-10 65 69 
4 10 -~ 54 50 5 -6 8 67 66 5 -3 -8 1 06 103 5 -1 -9 28 12 
4 10 -4 46 42 5 -6 10 60 58 5 -3 -7 48 54 5 -1 -8 352 360 
4 10 -2 32 29 s -5 -a 73 75 5 -.3 -6 125 119 5 -1 -7 173 181 
4 11 -4 46 48 5 -5 -5 4.4 49 5 -3 -5 1 01 108 5 -1 -6 129 122 
5-10 -5 34 31 5 -5 -4 61 60 5 -3 -4 327 299 5 -1 -5 455 462 
5-10 -2 '" 34 5 -5 -3 105 127 5 -3 -3 294 289 5 -1 -4 40 45 5-10 5 53 46 5 -5 -2 78 77 5 -3 -2 297 278 5 -1 -3 272 266 
5 -9 -4 45 34 5 -5 -1 136 145 5 -3 -1 392 394 5 -1 -2 413 411 
5 -9 -3 41 42 5 -5 0 49 9 5 -3 0 90 98 5 -1 -1 282 258 
5 -9 -2 36 34 5 -5 1 57 69 5 -3 1 137 158 5 -1 0 223 240 
5 -9 0 34 39 5 -5 2 95 l 00 5 -3 2 127 139 5 -1 1 112 1 Ol 
5 -9 1 49 51 5 -5 3 316 324 5 -3 4 169 178 5 -1 2 427 400 w I--' 
5 -9 3 55 55 5 -5 4 52 58 5 -3 5 69 74 5 -1 3 35 27 c.o 
5 -9 7 40 38 5 -5 5 62 61 5 -3 6 212 205 5 -1 4 474 468 
5 -8 -4 38 38 5 -5 6 88 100 5 -3 7 37 35 5 -1 5 211 221 
5 -8 1 4-9 51 5 -5 7 43 47 5 -3 a 94 93 5 -1 6 30 21 
5 -8 2 45 45 5 -5 8 73 79 5 -3 9 39 39 5 -1 7 99 103 
5 -8 3 45 52 5 -5 10 36 32 5 -3 10 47 45 5 -1 9 98 95 
5 -8 5 8<i 90 5 -4-10 40 52 5 -3 11 65 67 5 0-13 34 29 
5 -8 6 34 39 5 -4 -9 59 59 5 -2-12 48 39 5 0-12 79 78 
5 -8 7 34 32 5 -4 -8 51 56 5 -2-11 45 42 5 0-11 37 39 
5 -7 -7 35 31 5 -4 -7 91 101 5 -2-10 85 81 5 0-10 127 130 
5 -7 -6 76 74 5 -4 -6 161 159 5 -2 -8 94 107 5 0 -8 200 194 
5 -7 -5 43 41 5 -4 -5 161 169 5 -2 -7 249 253 5 0 -7 270 280 
5 -7 -3 42 40 5 -4 -4 254 253 5 -2 -6 256 252 5 0 -6 100 96 
5 -7 -1 49 64 5 -4 -3 209 217 5 -2 -5 254 255 5 0 -5 t 71 154 
5 -7 0 32 31 5 -4 -2 47 38 5 -2 -4 193 179 5 0 -3 391 371 
5 -7 3 139 148 5 -4 -1 140 139 5 -2 -3 609 575 5 0 -2 452 421 
5 -7 5 75 74 5 -4 0 36 27 5 -2 -2 30 24 5 0 -1 71 75 
5 -7 7 34 25 5 -4 1 69 68 5 -2 -1 4o2 447 5 0 0 1548 1567 
5 -7 8 48 4-3 5 -4 2 94 95 5 -2 0 92 75 5 0 1 375 320 
5 -6-10 37 28 5 -4 3 160 169 5 -2 1 307 263 5 0 2 298 280 
5 -o -8 62 62 s -4 4 251 253 5 -2 2 296 31 0 5 0 3 151 160 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H t< L FOBS FCAL 
5 0 4 395 401 5 3-11 82 85 5 5-10 64 66 5 7 2 30 39 
5 0 6 37 41 5 3-10 34 35 5 5 -9 73 72 5 7 3 88 86 
5 0 7 142 145 5 3 -9 136 133 5 5 -8 63 67 5 7 4 80 81 
5 0 9 31 34 5 3 -8 150 153 5 5 -7 94 88 5 7 6 50 49 
5 0 10 46 41 5 3 -7 120 115 5 5 -6 231 232 5 8 -8 64 63 
5 1-12 88 90 5 3 -6 334 345 5 5 -5 185 191 5 8 -7 85 84 
5 1-11 105 102 5 3 -5 272 258 5 5 -4 180 188 5 8 -6 65 62 
5 1-10 103 101 5 3 -4 630 612 5 5 -3 453 458 5 a -5 107 109 
5 1 -9 167 174 5 3 -3 150 145 5 5 -2 142 151 5 8 -3 9~ q9 
5 1 -7 288 297 5 3 -2 627 604 5 5 -1 .108 94 5 8 -1 78 78 
5 1 -ti 55 51 5 3 -1 178 193 5 5 0 36 40 5 8 2 39 34 
5 1 -~ 255 253 5 3 0 454 447 5 5 1 251 252 5 8 3 70 66 
5 1 -4 277 293 5 3 1 177 154 5 5 2 41 35 5 8 4 78 82 
5 1 -3 157 158 5 3 2 31 20 5 5 3 35 26 5 9 -8 44 41 
5 1 -2 203 211 5 3 3 280 271 5 5 4 127 123 5 9 -7 62 56 
5 1 -1 410 369 5 3 4 135 129 5 5 5 72 69 5 9 -6 44 42 
5 1 0 663 670 5 3 5 47 39 5 5 6 69 74 5 9 -5 78 71 
5 1 l 860 857 5 3 6 36 44 5 5 8 76 76 5 9 -3 66 68 
5 1 2 634 625 5 3 8 106 108 5 6-11 84 82 5 9 0 83 78 
5 1 3 110 112 5 3 10 37 30 5 6-10 90 86 5 9 2 32 34 
5 1 4 217 200 5 4-13 39 41 5 6 -9 48 45 5 10 -7 44 45 
5 1 5 150 143 5 4-11 107 108 5 6 -8 107 105 5 10 -5 64 61 
VJ 
5 1 7 158 152 5 4-10 86 89 5 6 -7 47 50 5 10 0 47 51 
tv 
0 
5 1 a 95 92 5 4 -9 70 65 5 6 -5 102 103 6-10 0 35 20 
5 2-12 33 30 5 4 -8 117 117 5 6 -4 1 75 172 6 -9 -6 33 30 
5 2-11 95 92 5 4 -7 106 98 5 6 -3 148 141 6 -9 -3 38 38 
5 2 -9 109 112 5 4 -6 202 198 5 6 -2 30 22 6 -9 -1 31 28 
5 2 -7 242 238 5 4 -5 109 106 5 6 -1 153 154 6 -9 0 44 47 
5 2 -6 125 143 5 4 -4 379 383 5 6 0 88 90 6 -9 2 78 86 
5 2 -5 588 566 5 4 -3 175 162 5 6 1 119 118 6 -9 4 43 54 
5 2 -4 680 676 5 4 -2 485 487 5 6 2 61 62 6 -8 -5 57 59 
5 2 -2 307 313 5 4 -1 244 229 5 6 4 129 131 b -8 -3 40 45 
5 2 -1 173 151 5 4 0 257 248 5 6 5 52 49 6 -8 -2 32 23 
5 2 () 600 535 5 4 l 70 84 5 6 6 52 55 6 -8 l 64 62 
5 2 l 289 276 5 4 2 167 170 5 6 8 50 58 6 -8 2 143 149 
5 2 2 499 475 5 4 3 265 263 5 7-10 80 78 6 -8 4 56 56 
5 2 3 277 278 5 4 4 73 77 5 7 -8 1 08 109 6 -8 5 46 43 
5 2 4 61 64 5 4 6 131 140 5 7 -7 126 123 6 -8 6 37 35 
5 2 5 245 247 5 4 7 68 65 5 7 -4 145 142 6 -7 -7 48 43 
5 2 7 75 76 5 4 8 48 40 5 7 -3 190 195 6 -7 -5 53 58 
5 2 8 123 131 5 4 10 40 47 5 7 -2 29 29 6 -7 -3 112 113 
5 2 9 36 38 5 5-13 43 49 5 7 -t 175 174 6 -7 -2 73 77 
5 3-13 33 36 5 5-11 72 71 5 7 l 32 2 6 -7 0 124 124 
, 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
6 -7 1 39 24 6 -4 -4 158 161 6 -2 0 243 232 6 0 6 177 183 
6 -7 2 55 59 6 -4 -3 132 132 6 -2 1 448 423 6 0 8 120 125 
6 --7 3 84 83 6 -4 -2 148 159 6 -2 2 259 234 6 0 11 37 35 
6 -7 4 89 93 6 -4 -,l 81 82 6 -2 3 179 184 6 1-12 74 69 
6 -7 6 31 27 6 -4 0 210 206 6 -2 4 141 137 6 1-11 42 45 
6 -7 7 46 40 6 -4 l 165 157 6 -2 5 171 179 6 1-10 137 135 
6 -7 9 5f.l 57 6 -4 2 188 189 6 -2 8 73 74 6 l -a 172 1 70 
6 -6 -7 81 81 6 -4 3 106 113 6 -2 10 42 34 6 1 -7 182 1 79 
6 -6 -5 29 31 6 -4 5 124 121 6 -1-11 47 50 6 1 -6 209 217 
6 -6 -4 38 30 6 -4 6 49 46 6 -1-10 76 73 6 1 -5 376 360 
6 -6 -3 165 158 6 -4 7 71 74 6 -1 -8 234 230 6 1 -4 276 279 
6 -6 -2 288 300 6 -4 8 48 46 6 -1 -6 312 309 6 1 -3 218 230 
6 -6 -1 74 69 6 -4 10 55 56 6 -1 -5 242 210 6 1 -2 251 250 
6 -6 0 31 29 6 -3-11 74 70 6 -1 -4 247 270 6 1 -1 70 85 
6 -6 1 132 131 6 -3-10 35 20 6 -1 -3 234 251 6 1 0 180 1aq 
6 -6 2 91 88 6 -3 -9 36 38 6 -1 -2 369 358 6 1 l 352 318 
6 -6 4 110 110 6 -3 -8 80 71 6 -1 -1 51 63 6 1 2 31 17 
6 -6 5 102 95 6 -3 -7 28 25 6 -1 0 232 230 6 1 3 61 54 
6 -6 6 32 34 6 -3 -6 28 24 6 -1 l 193 176 6 l 4 347 358 
6 -6 1 72 76 6 -3 -5 129 128 6 -1 2 72 72 6 1 6 157 164 
6 -6 9 47 36 6 -3 -.3 81 74 6 -1 3 134 138 6 l 7 44 51 
6 -5-11 38 34 6 -3 -2 259 250 6 -1 5 139 140 6 1 8 33 37 w 
6 -5 -<; 64 63 6 -3 -1 385 368 6 -1 6 158 170 6 1 10 59 c'5 L'V I-' 
6 -5 -8 38 43 6 -3 0 429 400 6 -1 7 56 61 6 2-12 76 80 
6 -5 -7 62 69 6 -3 1 24 46 6 -1 8 83 80 6 2-10 108 1 06 
6 -5 -6 35 35 6 -3 2 99 89 6 -1 10 38 28 6 2 -0 166 160 
6 -5 -4 94 93 6 -3 3 151 153 6 0-13 60 59 6 2 -7 155 151 
6 -5 -3 60 64 6 -3 4 83 86 6 0-12 47 38 6 2 -6 168 169 
6 -5 -1 28 34 6 -3 5 125 125 6 0-11 43 43 6 2 -5 213 226 
6 -5 0 254 256 6 -3 6 67 67 6 0-10 166 163 6 2 -4 58 66 
6 -5 1 55 55 6 -3 7 92 88 6 0 -9 70 75 6 2 -3 489 467 
6 -5 2 178 182 6 -3 8 74 70 6 0 -7 86 79 6 2 -2 444 4 01 
6 -5 .3 84 90 6 -3 10 51 51 6 0 -6 213 207 6 2 -1 212 208 
6 -5 4 42 43 6 -2-13 49 48 6 0 -5 141 153 6 2 0 225 220 
6 -5 5 164 172 6 -2 -9 77 66 6 0 -4 588 561 6 2 1 297 284 
6 -5 6 107 103 6 -2 -a 93 90 6 0 -3 111 112 6 2 2 260 265 
6 -5 7 30 28 6 -2 -7 34 26 6 0 -2 224 178 6 2 3 34 18 
6 -5 ~ 45 49 6 -2 -6 196 188 6 0 -1 461 424 6 2 4 194 186 
6 -4 -9 40 36 6 -2 -5 229 226 6 0 1 79 64 6 2 5 45 58 
6 -4 -8 77 79 6 -2 -4 81 78 0 0 2 199 189 6 2 6 136 135 
fS -4 -7 56 64 6 -2 -3 151 141 6 0 3 297 274 6 2 7 73 84 
6 -4 -6 53 58 6 -2 -2 4-14 396 6 0 4 48 52 6 2 8 76 82 
6 -4 -5 39 29 6 -2 -1 55 61 6 0 5 89 83 b 2 9 38 39 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
6 3-12 87 88 6 5 -4 223 223 6 8 -4 132 135 7 -6 -5 46 49 
6 3-10 97 98 6 5 -3 151 151 6 8 -2 74 77 7 -6 -3 263 269 
6 -3 -e 133 138 6 5 -2 212 228 6 8 -1 84 80 7 -6 -2 93 95 
6 3 -5 426 4-40 6 5 0 238 237 6 8 1 60 67 7 -6 -1 181 l 76 
6 3 -3 4-92 499 6 5 1 85 86 6 8 2 35 25 7 -6 1 114 110 
6 3 -2 566 538 6 5 2 135 149 6 8 3 95 87 7 -6 2 84 82 
6 3 -1 603 561 6 5 3 60 59 6 8 -4 46 48 7 -6 3 78 86 
6 3 0 135 150 6 5 4 93 89 b 9 -9 42 34 7 -6 4 66 66 
6 3 1 46 37 6 5 5 97 96 6 9 -8 56 53 7 -6 5 67 65 
6 3 2 265 271 6 5 7 63 61 6 9 -6 50 49 7 -6 8 55 57 
6 3 3 57 53 6 6-11 85 87 6 9 -4 52 54 7 -6 9 36 33 
6 3 4 107 106 6 6 -9 129 133 6 9 -2 47 48 7 -5-10 47 50 
6 3 5 54 54 6 6 -a 43 44 6 9 -1 1 21 124 7 -5 -8 120 119 
6 3 6 109 113 6 6 -7 130 128 6 9 1 43 40 7 -5 -7 129 132 
6 3 7 62 64 6 6 -5 252 249 6 9 3 41 45 7 -5 -6 74 90 
6 3 9 79 79 6 6 -4 206 217 6 10 -3 35 36 7 -5 -5 111 108 
6 4-12 66 62 6 6 -3 87 86 6 10 ·-1 45 49 7 -5 -4 67 72 
6 4-10 139 137 6 6 -2 134 133 6 10 l 46 42 7 -5 -3 249 249 
6 4 -9 100 109 6 6 -1 34 41 7-10 2 35 20 7 -5 -2 77 79 
6 4 -8 149 145 6 6 0 174 1 71 7-10 3 48 43 7 -5 -1 102 1 00 
6 4 -7 163 173 6 6 1 53 47 7 -9 -4 34 22 7 ;....5 0 190 176 
6 4 -6 40 48 6 6 3 14.,3 136 7 -9 -2 48 38 7 -5 l 165 166 w N 
6 4 -5 131 122 6 6 5 78 76 7 -9 1 76 80 7 -5 2 56 52 N 
6 4 -4 362 349 6 6 7 54 58 7 -9 3 40 38 7 -5 4 106 117 
6 4 -3 314 301 6 7 -9 69 68 7 -8 -6 54 48 7 -5 5 59 64-
-6 4 -2 207 214 6 7 -8 67 71 7 -8 -5 33 33 7 -5 8 46 51 
6 4 -1 202 219 6 7 -7 126 130 7 -8 -1 104 106 7 -5 9 42 36 
6 4 0 314 312 6 7 -6 114 114- 7 -8 0 34 25 7 -4-10 4-5 35 
6 4 2 252 24-9 6 7 -5 184 189 7 -8 1 84 85 7 -4 -8 43 41 
6 4 3 55 57 6 7 -4 118 113 7 -8 3 31 -31 7 -4 -7 73 63 
6 4 4 102 108 6 7 -3 47 45 1 -8 6 41 26 7 -4 -5 301 315 
6 4 5 82 80 6 7 -2 142 143 7 -7 -6 46 49 7 -4 -4 33 41 
6 4 6 38 31 6 7 0 60 69 7 -7 -4 60 58 7 -4 -3 112 112 
6 4 1 67 60 6 7 1 120 119 7 -7 -3 172 182 7 -4 -2 230 226 
6 4 9 4-6 44 6 7 2 73 70 7 -7 -2 76 88 7 -4 -1 303 311 
6 5-12 53 51 6 7 3 139 141 7 -7 -1 61 56 7 -4 0 115 133 
6 5-11 51 46 6 1 4 85 86 7 -7 1 96 88 7 -4 1 142 134 
6 5-10 83 89 6 7 5 40 36 7 -7 3 61 62 7 -4 2 116 102 
6 5 -9 130 129 6 7 7 35 28 7 -7 4 34 33 7 -4 4 212 214 
6 5 -8 89 91 6 8 -9 75 70 7 -1 5 30 21 7 -4 5 58 63 
6 5 -7 160 160 6 8 -8 87 84 7 -7 6 41 45 7 -4 6 127 126 
6 5 -6 77 81 6 8 -7 67 64 7 -7 7 33 23 7 -4 7 51 52 
6 5 -5 187 192 6 8 -6 93 94 7 -6 -8 42 35 7 -4 9 39 38 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
7 -3-10 49 48 7 -1 -1 334 320 7 l 1 575 541 7 3 3 162 167 
7 -3 -9 66 63 1 -1 0 226 240 7 1 2 35 29 7 3 4 132 127 
7 -3 -7 228 240 7 -1 1 67 24 7 1 3 281 279 7 3 5 46 43 
7 -3 -6 72 72 7 -1 2 179 179 7 l 4 67 77 7 3 6 65 64 
7 -3 -5 256 261 7 -1 3 36 28 7 1 5 29 11 7 3 7 52 49 
7 -3 -4 62 75 7 -1 4 168 176 7 l 6 55 51 7 3 8 55 58 
7 -3 -3 320 324 7 -1 5 261 262 7 l 7 120 123 7 4-13 49 53 
7 -3 -2 73 59 7 -1 6 30 29 1 1 8 78 78 7 4-11 89 92 
7 -3 -1 216 209 7 -1 7 104 114 7 2-11 94 92 7 4-10 158 160 
7 -3 0 84 94 7 -1 8 47 45 7 2-10 45 43 7 4 -9 82 76 
7 -3 1 103 113 7 -1 9 44 46 7 2 -Q 169 173 7 4 -8 137 143 
7 -3 2 118 136 7 0-13 44 39 7 2 -8 167 171 7 4 -7 64 58 
7 -3 3 146 141 7 0-12 53 53 7 2 -7 173 166 1 4 -6 253 261 
7 -3 4 109 94 7 0-11 108 110 7 2 -6 110 128 7 4 -5 9.6 100 
7 -3 5 102 96 7 o -8 104 105 7 2 -5 201 213 7 4 -3 224 229 
7 -3 6 80 84 7 0 -7 110 1 08 7 2 -4 463 457 7 4 -2 84 82 
7 -3 ·7 113 12 0 7 0 -6 192 186 7 2 -3 148 124 7 4 -1 126 131 
7 -2-1 2 55 47 7 0 -5 183 193 7 2 -2 150 138 7 4 0 79 88 
7 -2-10 49 44 7 0 -4 84 97 7 2 -1 142 145 1 4 1 140 144 
7 -2 -q 114 106 7 0 -3 156 151 7 2 0 206 206 7 4 2 148 150 
7 -2 -7 169 166 7 0 -2 132 153 7 2 1 226 230 7 4 3 125 125 
7 -2 -ti 65 61 7 0 -1 189 203 7 2 2 51 68 7 4 4 100 96 w £.\.:) 
7 -2 -5 36 34 7 0 0 534 486 7 2 3 198 201 7 4 5 37 31 w 
7 -2 -4 34 33 7 0 1 482 490 7 2 4 75 69 7 4 6 59 58 
7 -2 -3 491 464 7 0 2 205 218 7 2 5 157 164 7 4 8 72 73 
7 -2 -2 89 102 7 0 3 142 151 7 2 6 55 51 7 5-12 51 50 
7 -2 -1 214 193 7 0 4 85 84 7 2 8 119 11 9 7 5-11 75 78 
7 -2 0 103 109 7 0 5 208 216 7 3-13 36 34 7 5-10 120 126 
7 -2 1 139 13 l 7 0 6 61 58 7 3-12 39 32 7 5 -9 33 37 
7 -2 2 139 136 7 0 7 63 57 7 3-11 66 67 7 5 -8 96 94 
7 -2 3 228 238 7 0 8 52 51 7 3-10 133 134 7 5 -7 30 31 
7 -2 4 126 129 7 0 10 48 44 7 3 -9 104 109 7 5 -6 62 57 
7 -2 !: 183 189 7 1-11 114 106 7 3 -8 127 126 7 5 -5 193 196 
7 -2 6 35 30 7 l -9 85 81 7 3 -7 182 188 7 5 -4 99 108 
7 -2 7 102 101 7 1 -a 44 42 7 3 -6 133 138 1 5 -3 138 134 
7 -2 9 54 57 7 1 -7 159 161 7 3 -5 50 54 7 5 -2 120 117 
7 -1 -a 133 140 7 1 -6 104 106 7 3 -4 414 401 7 5 -1 107 119 
7 -1 -7 228 223 7 1 -5 112 1 01 7 3 -3 215 218 7 5 0 29 22 
7 -1 -6 304 308 7 1 -4 163 170 7 3 -2 307 323 7 5 1 11 1 114 
7 -1 -5 174 176 7 1 -3 34 34 7 3 -1 267 270 7 5 2 91 94 
7 -1 -4 251 237 7 1 -2 262 242 7 3 0 144 149 7 5 3 79 86 
7 -1 -3 392 383 7 1 -1 43 32 7 3 1 210 221 7 5 4 128 126 
7 -1 -2 267 258 7 1 0 706 710 7 3 2 43 40 7 5 6 86 87 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCA.L 
7 5 8 44 34 7 10 -7 37 34 8 -5 0 55 56 8 -2 -9 43 38 
7 6-12 33 33 7 10 -2 49 43 8 -5 1 88 82 8 -2 -8 310 315 
7 6-10 58 60 7 10 0 34 32 8 -5 2 37 41 B -2 -7 57 45 
7 6 -a 111 114 8 -9 0 71 74 8 -5 3 150 147 8 -2 -6 119 123 
7 6 -7 126 132 8 -9 2 39 34 8 -5 4 35 28 8 -2 -5 240 226 
7 6 -ti 92 89 8 -a -s 56 53 8 -5 5 146 147 8 -2 -4 108 104 
7 6 -5 36 36 8 -8 -4 59 53 8 -5 6 75 83 8 -2 -3 181 185 
7 6 -3 218 226 8 -8 -3 35 24 8 -5 7 43 46 8 -2 -1 199 198 
7 6 -2 90 86 8 -8 0 73 68 8 -5 8 69 66 8 -2 0 135 130 
7 6 -1 80 75 a -a l 51 49 8 -4-1 l 49 42 8 -2 1 419 419 
7 6 0 37 29 8 -8 2 64 62 8 -4 -9 65 57 8 -2 2 159 152 
7 6 1 116 123 a -a 3 43 41 8 -4 -8 35 36 8 -2 3 115 1 17 
7 6 2 55 55 a -a 5 38 38 8 -4 -6 176 173 8 -2 4 113 105 
7 6 4 61 81 8 -7 -7 64 62 8 -4 -4 203 205 8 -2 5 50 40 
7 6 6 61 61 8 -7 -6 44 54 8 -4 -3 124 109 8 -2 6 133 138 
7 7-10 59 60 8 -7 -5 37 38 8 -4 -1 104 108 8 -2 8 53 45 
7 7 -9 71 66 8 -7 -2 185 182 8 -4 0 I 61 165 8 -1-12 40 35 
7 7 -a 68 67 8 -7 -1 88 83 8 -4 1 168 171 8 -1-10 124 132 
7 1 -7 123 125 8 -7 1 31 27 8 -4 3 198 205 8 -1 -8 201 195 
7 7 -5 51 46 8 -7 2 86 81 8 -4 4 105 108 8 -1 -7 88 89 
·7 7 -3 104 106 8 -7 3 74 76 8 -4 5 109 109 8 -1 -6 280 284 
7 7 -2 33 30 8 -7 5 55 56 8 -4 6 135 140 8 -1 -5 395 399 w l:'V 
7 7 -1 148 146 8 -7 7 37 44 a -4 8 44 48 8 -1 -4 32 29 i+::-
7 7 0 92 91 a -6 -7 43 39 a -3-tt 41 36 8 -1 -3 80 94 
7 7 1 36 36 8 -6 -4 118 119 8 -3 -8 105 111 8 -1 -2 357 352 
7 7 2 74 79 8 -6 -3 184 180 8 -3 -7 65 55 8 -1 -1 364 329 
7 7 4 55 56 8 -6 -2 176 175 B -3 -6 243 246 8 -1 0 300 276 
7 8-10 44 34 8 -6 -1 32 22 a -3 -4 174 173 8 -l 1 279 273 
7 8 -9 52 50 8 -6 0 134 130 8 -3 -3 309 314 8 -1 2 146 152 
7 8 -8 49 51 6 -6 1 112 113 a -3 -2 236 24 7 8 -1 3 41 42 
7 8 -7 74 68 a -6 3 48 52 8 -3 -1 339 353 8 -1 4 213 224 
7 8 -5 67 61 8 -6 5 77 85 a -3 0 l 07 112 8 -l 7 54 45 
7 8 -4 49 48 8 --6 7 63 68 8 -3 1 178 173 8 -1 8 66 67 
7 8 -3 79 85 8 -6 8 44 44 8 -3 2 100 94 8 -1 9 33 33 
7 8 -2 90 95 8 -5-10 33 30 8 -3 3 169 168 8 0-12 93 97 
7 8 -1 45 40 a -5 -9 51 44 8 -3 4 94 86 8 0-11 36 29 
7 8 0 83 85 8 -5 -7 61 48 8 -3 5 60 59 8 0-10 227 226 
7 9 -9 40 32 8 -5 -6 126 133 8 -3 6 96 91 8 0 -9 62 70 
7 9 -7 43 40 8 -5 -5 40 34 8 -3 8 75 77 8 0 -8 208 215 
7 9 -5 66 67 8 -5 -4 193 184 8 -2-13 41 48 8 0 -7 259 256 
7 9 -4 40 38 8 -5 -3 39 35 8 -2-12 40 35 8 0 -6 93 96 
7 9 -2 66 63 8 -5 -2 180 181 8 -2-11 32 34 8 0 -4 68 77 
7 9 0 39 46 8 -5 -1 31 25 8 -2-10 93 93 B 0 -3 208 204 
, 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
8 0 -2 373 342 8 2 4 64 68 a 5 -3 88 89 8 8 -3 80 80 
8 0 -1 188 21 l 8 2 5 41 32 8 5 -2 100 102 8 8 -2 47 35 
8 0 0 423 398 8 2 6 47 43 8 5 -1 104 104 8 8 -1 76 75 
8 0 1 102 93 8 2 7 79 80 8 5 0 188 192 8 8 1 55 56 
8 0 2 140 14 7 8 2- 8 33 28 8 5 1 78 78 8 8 3 85 84 
8 0 3 35 31 8 3-12 70 71 8 5 2 40 47 8 8 4 47 50 
8 0 4 1 01 99 a 3-11 62 65 8 5 3 103 109 8 q -8 47 48 
B 0 5 43 43 8 3-10 76 82 8 5 5 74 73 8 9 -7 41 26 
8 0 ~ 132 133 8 3 -9 76 71 8 5 6 37 38 8 9 -6 48 50 
8 0 7 38 43 8 3 -7 62 61 8 5 7 41 42 8 9 -5 48 41 
8 1-12 106 110 8 3 -6 86 80 8 6-12 42 32 8 9 -4 38 37 
8 1-11 45 31 8 3 -5 86 79 8 6-11 51 48 8 9 -1 73 70 
8 1-10 146 144 8 3 -4 432 425 8 6-10 68 66 8 10 -6 38 29 
8 1 -9 114 11 7 8 3 -·3 104 99 8 6 -9 69 65 a to -5 33 27 
8 1 -8 111 109 8 3 -2 207 214 8 6 -8 42 39 8 10 -1 48 53 
8 1 -7 124 125 8 3 -1 44 57 8 6 -7 88 98 8 10 0 34 29 
8 l -6 133 136 6 3 0 286 306 8 6 -6 31 32 9 -9 -5 39 28 
8 1 -5 25 24 8 3 3 156 161 8 6 -5 142 146 9 -9 -4 35 26 
8 1 -4 186 182 a 3 4 42 41 8 6 -4 133 123 9 -9 -1 37 38 
8 1 -3 205 203 8 3 7 59 65 8 6 -2 1 02 tl 1 9 -8 -3 44 43 
8 1 -2 224 229 8 3 9 40 36 8 6 -1 107 104 9 -8 -1 43 47 
8 1 -1 1 74 151 8 4-12 69 71 B 6 0 126 13 8 9 -8 0 38 39 
w 
l:\J 
8 1 0 348 371 8 4-11 68 70 a 6 1 l 02 107 9 -8 1 51 50 CJl 
8 1 l 257 263 8 4-10 37 38 8 6 3 70 74 9 -8 2 63 64 
8 1 2 196 194 8 4 -9 75 70 8 6 4 40 34 9 -8 6 35 22 
8 l 4 125 126 8 4 -7 29 28 8 6 5 49 51 9 -7 -6 51 48 
8 1 5 116 119 8 4 -6 202 199 8 7-10 33 45 9 -7 -5 70 72 
B 1 6 64 53 8 4 -5 50 52 a 7 -9 62 63 9 -7 -4 34 24 
8 1 7 48 48 8 
4 -· 
200 208 8 7 -8 1 07 103 9 -7 -3 115 125 
8 2-12 84 67 8 4 2 321 333 8 7 -7 35 34 9 -7 -1 51 50 
8 2-11 48 41 8 4 0 91 93 e 7 -5 106 106 9 -7 1 38 34 
8 2-10 81 85 8 4 1 65 62 8 7 -4 175 183 9 -7 2 50 43 
8 2 -9 69 61 8 4 2 159 169 8 7 -3 84 81 9 -7 4 36 33 
8 2 -8 216 225 8 4 5 61 61 a 7 -2 62 64 9 -7 6 48 39 
8 2 -1 139 138 8 4 6 37 30 a 7 -1 65 67 9 -6 -7 41 39 
8 2 -~ 151 163 6 • 7 46 47 a 7 0 43 38 9 -6 -5 32 27 
8 2 -5 .369 381 8 5-11 70 70 8 7 1 60 68 9 -6 -4 48 54 
8 2 -4 440 428 8 5 -9 88 91 8 7 3 98 92 9 -6 -3 247 249 
8 2 -3 62 64- 8 s -a 56 53 8 7 4 52 47 9 -6 -2 60 66 
8 2 -2 218 211 8 5 -7 165 158 8 8 -9 42 40 9 -6 0 49 45 
8 2 0 82 81 8 5 -6 32 42 8 8 -8 78 72 9 -6 1 62 62 
8 2 2 129 131 8 5 -5 40 30 8 8 -6 83 85 9 -6 2 85 81 
8 2 3 1.38 128 a 
5 -· 
93 98 8 8 -4 73 75 9 -6 3 38 35 
H K L FOBS FCAL H K L FOBS FC.\L H K L FOBS FCAL H K L FOBS FCAL 
9 -6 4 77 85 9 -3 -1 45 52 9 0 -6 267 276 9 2 2 126 129 
9 -6 5 56 60 9 -3 0 246 245 9 0 -5 86 81 9 2 3 147 160 
9 -6 7 47 45 9 -3 1 219 2.17 9 0 -4 241 253 9 2 4 30 21 
9 -5 -9 34 36 9 -3 2 53 51 9 0 -3 308 314 9 2 6 83 83 
9 -5 -8 65 71 9 -3 3 97 92 9 0 -2 361 353 9 2 8 68 64 
9 -5 -7 74 77 9 -3 4 64 67 9 0 -1 213 218 9 3-13 62 65 
9 -5 -6 49 46 9 -3 5 154 152 9 0 0 176 159 Q 3-12 48 50 
9 -5 -5 169 165 9 -3 6 40 44 9 0 1 174 170 9 3-11 32 27 
9 -5 -4 79 79 9 -3 7 62 60 9 0 2 32 22 9 3-10 128 130 
9 -5 -3 55 61 9 -2-11 32 42 9 0 3 186 192 9 3 -9 58 53 
9 -5 -2 118 104 9 -2 -9 187 196 9 0 5 111 109 9 3 -8 146 143 
9 -5 -1 123 132 9 -2 -7 203 213 9 0 6 65 68 9 3 -7 131 137 
9 -5 0 184 193 9 -2 -6 111 113 9 0 8 75 77 9 3 -6 175 1 7'5 
9 -5 l 53 50 9 -2 -4 80 95 9 1-13 71 73 q 3 -5 79 75 
9 -5 2 81 91 9 -2 -3 120 122 9 1-11 122 124 9 3 -4 111 118 
9 -5 4 102 99 9 -2 -2 280 274 9 1-10 61 65 9 3 -3 243 236 
9 -5 5 115 120 9 -2 -t 96 83 9 1 -9 59 58 9 3 -2 128 131 
9 -5 8 47 50 9 -2 0 236 228 9 1 -8 72 76 9 3 -1 149 160 
9 -4-11 32 38 9 -2 1 88 88 9 1 -6 126 130 9 3 0 43 4-1 
9 -4-10 45 43 9 -2 2 107 118 9 1 -5 128 125 9 3 1 106 11 t 
9 -4 -9 50 48 9 -2 3 249 255 9 1 -4 245 237 9 3 2 87 84 w 
9 -4 -8 65 69 9 -2 5 107 l 06 9 1 -3 188 177 9 3 3 65 68 !:-.:> 
9 -4 -7 242 250 9 -2 7 84 86 9 1 -2 131 136 9 3 4 78 7q 
OJ 
9 -4 -6 48 59 9 -1-13 52 54 9 1 -1 40 17 9 3 6 83 83 
9 -4 -5 114 112 9 -1-11 81 89 9 l 0 190 190 9 3 7 37 41 
9 -4 -3 60 70 9 -1 -9 118 118 9 1 1 485 491 9 3 8 63 5q 
9 -4 -2 104 108 9 -1 -8 56 59 9 1 2 59 57 9 4-12 55 57 
9 -4 -1 50 54 9 -t -6 133 132 9 1 J 87 82 9 4-11 40 41 
9 -4 0 184 185 9 -1 -4 199 208 9 l 4 121 124 9 4-10 11 0 1 08 
9 -4 2 107 106 9 -1 -2 284 288 9 1 5 75 81 9 4 -9 90 87 
9 -4 3 67 67 9 -1 -1 254 247 9 1 6 57 56 9 4 -8 154 150 
9 -4 4 86 82 9 -1 0 254 253 9 1 8 65 70 9 4 -7 40 37 
9 -4 5 125 121 9 -1 1 260 273 9 2-11 69 71 9 4 -6 55 58 
9 -4 6 37 37 9 -1 2 49 48 9 2-10 83 87 9 4 -5 112 113 
9 -4 7 43 53 9 -1 3 131 139 9 2 -9 77 77 9 4 -4 59 63 
9 -3-ll 40 33 9 -1 5 195 201 9 2 -8 159 160 9 4 -3 122 123 
9 -3 -9 84 94 9 -1 6 69 72 9 2 -6 135 136 9 4 -1 173 175 
9 -3 -7 165 159 9 -1 7 51 45 9 2 -5 218 228 9 4 0 175 180 
9 -3 -6 151 147 9 0-13 42 42 9 2 -4 269 266 9 4 1 107 106 
9 -3 -5 161 174 9 0-11 117 124 9 2 -3 238 247 9 4 2 90 92 
9 -3 -4 88 86 9 0 -9 48 49 9 2 -2 71 72 9 4 4 133 133 
9 -3 -3 79 71 9 0 -8 86 73 9 2 -l 265 263 9 4 6 43 42 
9 -3 -2 273 286 9 0 -7 175 169 9 2 l 146 151 9 5-12 33 27 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
9 5-10 108 105 9 8 -5 53 54 10 -4-10 39 37 10 -1 -8 186 193 
9 5 -9 85 94 9 8 -4 55 55 10 -4 -8 51 54 10 -1 -7 182 180 
9 5 -8 92 98 9 8 -2 59 59 10 -4 -b 129 140 10 -1 -5 176 l 70 
9 5 -7 132 131 9 a 0 50 59 10 -4 -3 l 02 108 10 -1 -4 65 55 
9 5 -6 11 1 107 9 a 1 33 32 10 -4 -1 116 12 3 10 -1 -3 115 117 
9 5 -5 70 69 9 8 2 36 33 10 -4 3 122 120 10 -1 -2 210 208 
9 5 -3 115 125 9 9 -7 41 38 10 -4 4 147 145 10 -1 -1 63 63 
9 5 -2 130 127 9 9 -5 35 33 10 -4 5 93 84 10 -1 0 138 144 
9 5 -1 53 52 9 9 -4 50 49 10 -4 6 55 58 10 -l 1 118 1 30 
9 5 0 59 61 9 9 -2 55 55 10 -3-11 98 24 10 -1 2 252 257 
9 5 1 69 72 9 9 -1 53 52 10 -3-10 39 4-2 10 -1 3 72 68 
9 5 2 83 89 10 -9 -2 42 29 10 -3 -9 33 20 10 -1 4 88 89 
9 5 4 81 84 10 -8 -6 39 34 I 0 -3 -8 101 106 10 -l 5 85 83 
9 5 5 44 46 10 -8 -2 39 40 1 0 -3 -7 37 34 10 -1 7 42 43 
9 5 6 56 53 10 -8 3 33 25 10 -3 -4 77 73 10 0-12 78 80 
9 6-10 43 43 10 -a 5 49 36 10 -3 -3 215 223 10 0-10 91 87 
9 6 -9 113 111 to -7 -a 40 34 10 -3 -2 75 68 10 0 -8 116 115 
<; 6 -8 46 45 10 -7 -7 34 33 10 -3 -1 117 118 10 0 -7 171 187 
9 6 -7 74 73 10 -7 -6 31 18 10 -3 0 39 33 10 0 -6 120 116 
9 6 -:6 73 80 to -7 -4 67 6:3 10 -3 1 113 111 10 0 -5 211 207 
9 6 -5 176 176 10 -7 3 60 59 10 -3 2 156 157 10 0 -3 101 1 04 w 
9 6 -3 114 115 10 -7 5 33 33 10 -3 3 68 74 10 0 -2 203 216 [.'\j 
9 6 -2 128 129 10 -7 6 42 41 10 -3 4 110 99 10 0 -1 30 42 -.J 
9 6 -1 78 72 10 -6-10 35 37 10 -3 6 43 48 10 0 0 535 545 
9 6 0 65 60 10 -6 -6 48 41 10 -3 7 42 45 10 0 2 49 45 
9 6 1 39 36 10 -6 -2 48 46 10 -2-10 83 93 10 0 3 44 49 
9 6 2 92 97 10 -6 -1 32 26 10 -2 -8 70 78 10 0 .~ 139 138 
9 6 4 45 46 10 -6 1 64 73 10 -2 -7 54 67 10 0 6 37 32 
9 7-11 33 27 10 -6 3 61 50 10 -2 -6 67 68 10 0 7 56 51 
9 7 -9 63 64 10 -6 4 49 54 10 -2 -5 193 207 10 1-12 108 1 05 
9 7 -8 33 43 10 -6 7 64 68 10 -2 -4 90 94 10 1-11 35 39 
9 7 -7 163 162 10 -5-10 39 29 10 -2 -3 241 240 10 1-10 68 72 
9 7 -6 51 46 10 -5 -a 46 41 10 -2 -1 183 182 10 1 -9 149 154 
9 7 -s 103 108 10 -5 -5 31 29 10 -2 0 226 219 10 1 -8 104 105 
9 7 -4 71 73 10 -5 -1 98 108 10 -2 1 110 116 10 1 -7 252 251 
9 7 -3 73 75 10 -5 1 101 100 10 -2 2 152 153 10 1 -5 106 114 
9 7 -2 80 84 10 -5 2 65 59 10 -2 3 100 106 10 1 -4 84 87 
9 7 0 93 90 10 -5 3 41 50 10 -2 4 52 54 10 1 -3 116 116 
9 7 2 33 37 10 -5 4 65 72 10 -2 5 44 35 10 1 -2 214 224 
9 7 3 51 52 10 -5 5 65 64 10 -2 6 44 35 10 1 -1 129 133 
9 8 -9 61 60 10 -5 6 49 54 10 -1-12 71 81 10 1 0 274 276 
9 8 -7 89 90 10 -5 7 4-3 49 10 -1-10 111 117 10 1 1 248 242 
9 6 -6 60 62 10 -4-11 33 36 10 -1 -9 54 42 10 1 2 132 136 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
10 1 5 50 43 10 4 -1 51 49 10 7 -1 104- 98 11 -5 5 79 82 
10 1 7 100 96 10 4 0 210 204 10 -7 0 38 40 11 -4 -9 36 37 
10 2-12 34 33 10 4 1 73 69 10 7 1 50 50 11 -4 -7 95 98 
10 2-11 57 56 10 4 2 39 51 10 7 3 55 50 11 -4 -6 41 45 
10 2-10 31 29 10 4 3 146 149 10 a -a 68 70 11 -4 -5 53 61 
10 2 -9 129 130 10 4 4 40 39 10 8 -7 61 59 11 -4 -4 56 60 
10 2 -7 175 176 10 4 5 36 33 10 8 -5 41 38 11 -4 -3 78 91 
10 2 -6 53 52 10 4 6 39 36 10 8 -4 43 54 11 -4 -2 59 61 
10 2 -5 247 244 10 5-11 49 43 10 8 -3 47 49 11 -4 0 118 120 
10 2 -4 330 334 10 5-10 84 85 10 8 -2 50 52 l1 -4 l 134 137 
10 2 -3 45 49 10 5 -9 48 44 10 8 -1 53 53 11 -4 3 100 95 
10 2 -2 193 20 l 10 s -a 59 54 10 9 -3 47 43 11 -4 4 77 76 
10 2 0 275 274 10 5 -7 102 104 10 9 -1 43 40 11 -4 6 53 53 
10 2 l 108 .108 10 5 -6 172 173 to 9 0 39 41 11 -3-11 50 48 
10 2 2 78 78 10 5 -4 125 126 11 -9 -3 42 28 11 -3 -9 59 61 
10 2 3 58 59 10 5 -3 61 59 11 -8 -5 47 48 11 -3 -8 35 42 
10 2 5 117 117 10 5 -2 108 109 11 -8 2 45 51 11 -3 -7 86 90 
10 2 7 52 45 10 5 -1 62 55 11 -7 -7 37 39 11 -3 -5 54 50 
10 3-12 41 42 10 5 0 58 61 11 -7 -3 67 66 11 -3 -4 48 40 
10 3-11 56 61 10 5 1 119 121 11 -7 -2 53 60 11 -3 -2 67 68 
10 3-10 44 43 10 5 3 71 71 11 -7 2 7l 69 11 -3 -1 147 157 w 10 3 -9 106 110 10 5 4 59 61 11 -7 3 55 53 11 -3 0 67 70 !:'-' 
10 3 -8 49 52 10 5 5 39 38 11 -6 -9 43 43 11 -3 1 130 131 00 
10 3 -7 126 129 10 6-11 47 47 11 -6 -7 35 30 11 -3 2 64 73 
10 3 -6 215 221 10 6-10 56 55 11 -6 -5 43 39 11 -3 3 49 52 
10 3 -5 98 98 10 6 -9 42 46 11 -6 -3 l Ol 109 11 -3 4 43 42 
10 3 -4 315 312 10 6 -8 132 128 11 -6 -2 127 129 11 -3 6 55 49 
10 3 -2 257 258 10 6 -7 31 23 11 -6 0 42 50 11 -3 7 38 34 
10 3 -1 44 42 10 6 -6 94 99 11 -6 1 47 45 11 -3 8 44 32 
10 3 0 BB 90 10 6 -5 5·7 58 11 -6 2 46 44 11 -2 -9 63 64 
10 3 2 89 89 10 6 -4 133 131 11 -6 4 45 50 11 -2 -8 33 42 
10 3 3 111 111 10 6 -3 105 102 11 -6 5 57 63 11 -2 -6 28 38 
10 3 4 58 54 10 6 -2 34 40 11 -5 -7 67 69 11 -2 -5 29 34 
10 3 5 55 51 10 6 --1 41 38 11 -5 -6 51 48 11 -2 -4 63 c3 
10 3 7 58 52 10 6 l 127 124 11 -5 -4 32 21 11 -2 -2 77 79 
10 4-11 84 89 10 6 2 43 4-6 11 -5 -3 64 63 11 -2 -1 151 150 
10 4-10 61 66 10 6 3 4-0 38 11 -5 -2 77 78 11 -2 0 83 84 
-1 0 4 -9 40 44 10 6 4 38 39 11 -5 -1 79 74 11 -2 1 271 266 
10 4 -8 119 117 10 7-10 69 67 11 -5 0 68 98 11 -2 2 124 130 
10 4 -7 72 73 10 7 -8 105 108 11 -5 1 35 35 11 -2 4 46 39 
10 4 -6 79 75 10 7 -6 64 64 11 -5 2 78 75 11 -2 5 48 41 
10 4 -4 173 182 10 7 -4 118 118 11 -5 3 64 67 11 -2 6 36 30 
10 4 -2 170 172 10 7 -3 85 91 11 -5 4 53 54 11 -2 8 43 35 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
11 -1-11 51 50 11 1 1 29 27 1 1 4 -3 l 04 111 11 7 1 51 48 
11 -1 -a 64 71 11 1 2 37 27 11 4 -2 l 01 100 11 7 2 43 39 
11 -1 -7 43 30 11 1 3 63 60 11 4 -1 94 96 11 7 3 39 33 
11 -1 -6 210 211 11 1 4 88 85 11 4 0 91 93 11 8 -8 44 38 
11 -1 -5 116 111 11 1 6 76 75 11 4 2 161 157 11 8 -7 40 42 
11 -1 -4 61 58 11 2-12 33 33 11 4 4 64 67 11 8 -6 71 74 
11 -1 -3 34 36 11 2-10 103 105 11 4 5 34 31 11 8 -4 76 80 
11 -1 -2 52 48 11 2 -8 148 143 11 4 6 36 40 11 8 -2 40 48 
11 -1 -1 254 254- 11 2 -7 128 131 11 5-10 53 55 11 8 -1 35 40 
11 -1 0 185 193 11 2 -6 50 56 11 5 -9 119 117 11 q -6 42 41 
11 -1 1 37 36 11 2 -5 185 1 77 11 5 -8 58 54 11 9 -2 48 48 
11 -1 2 66 58 11 2 -4 74 65 11 5 -7 155 155 12 -8 1 37 32 
11 -1 3 44 37 11 2 -3 213 210 11 5 -6 86 87 12 -7 -4 3.3 28 
11 -1 4 46 45 11 2 -2 196 193 t 1 5 -5 135 141 12 -1 -3 39 43 
11 -1 5 47 50 11 2 -1 37 31 t 1 5 -4 40 40 12 -7 1 44 48 
11 -1 6 47 46 11 2 1 200 201 11 5 -3 98 95 12 -7 3 46 42 
1 1 -1 8 60 55 11 2 2 79 76 11 5 -2 77 76 12 -6 -6 35 38 
11 0-10 67 66 11 2 • 105 107 11 5 0 181 173 12 -6 -4 39 38 11 0 -9 44 44 11 2 6 65 71 ll 5 1 44 42 12 -6 -3 87 90 
11 o -a 34 30 11 3-12 62 61 11 5 2 91 9·6 12 -6 -2 55 61 
11 0 -6 90 85 11 3-10 73 72 11 5 4 58 55 12 -6 -1 51 48 w 
1 1 0 -4 108 110 11 3 -9 45 40 11 5 5 37 39 12 -6 1 69 76 [....:> 
1 1 0 -3 195 200 11 3 -8 93 89 11 6-11 49 52 12 -6 3 44 38 c.o 
1 l 0 -2 138 139 11 3 -7 94 92 11 6 -9 110 112 12 -6 4 33 35 
1 1 0 -1 180 174 11 3 -6 67 59 11 6 -7 162 169 12 -5-10 53 58 
11 0 0 95 104 11 3 -5 234 237 t l 6 -5 l 51 154 12 -5 -8 53 55 
11 0 1 40 38 11 3 -4 92 79 11 6 -4 89 91 12 -5 -7 58 56 
11 0 2 44 50 11 3 -3 117 125 11 6 -3 55 56 12 -5 -5 46 46 
11 0 3 62 59 11 3 -2 37 32 11 6 -2 115 115 12 -5 -3 35 35 
1 1 0 5 49 41 11 3 -1 204 199 11 6 -1 63 59 12 -5 -1 81 88 
11 0 6 100 100 11 3 0 69 62 11 6 0 100 104 12 -5 0 63 66 
11 0 e 41 39 11 3 2 99 107 1 1 6 1 37 36 12 -5 1 62 69 
11 1-11 31 34 11 3 4 90 94 11 6 2 43 40 12 -5 2 45 48 
11 1-10 102 105 11 3 6 48 57 11 6 3 47 44 12 -5 4 41 44 
11 l -q 5e 55 11 4-12 50 50 11 7 -9 85 83 12 -4 -8 52 55 
11 1 -8 96 99 11 4-11 34 36 11 7 -8 44 40 12 -4 -7 75 80 
11 1 -fl 139 136 11 4-10 80 77 1 l 7 -7 84 94 12 -4 -5 38 46 
11 1 -5 l75 178 11 4 -9 81 84 11 7 -6 66 64 12 -4 -3 85 85 
11 1 -4 138 138 11 4 -8 67 68 11 7 -5 117 119 12 -4 -2 116 122 
11 1 -3 238 240 11 4 -7 148 140 11 7 -4 97 9A 12 -4 -1 122 1 24 
11 1 -2 137 136 11 4 -6 91 79 11 7 -3 42 37 12 -4 0 53 60 
1 I 1 -1 93 89 11 4 -5 93 96 1 1 7 -2 87 86 12 -4 4 37 31 
11 1 0 140 137 11 4 -4 50 56 11 7 0 58 61 12 -3 -9 53 57 
~.,,...,,,.,.,,_~.,_....,.....,li!n. ............... .._ .......... ..._ ..... ~J 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FC A\L 
12 -3 -8 49 41 12 0-11 61 53 12 3-11 40 43 12 6 -7 36 27 
12 -3 -7 108 11 0 12 o -8 75 72 12 3-10 72 71 12 6 -6 88 87 
12 -3 -6 37 35 12 0 -7 188 l 76 12 3 -9 36 37 12 6 -5 85 90 
12 -3 -5 115 115 12 0 -6 117 114 12 3 -8 124 121 12 6 -4 33 27 
12 -3 -4 88 97 12 0 -5 98 102 12 3 -7 52 59 12 6 -3 98 1 04 
12 -3 -3 168 171 12 0 -4 91 84 12 3 -6 139 139 12 6 -2 71 75 
12 -3 -2 49 48 12 0 -3 54 48 12 3 -5 133 135 12 6 -1 68 69 
12 -3 -1 70 70 12 0 -2 159 167 12 3 -4 164 168 12 6 1 54 f:O 
12 -3 0 102 102 12 0 -1 154 144 12 3 -3 117 11 0 12 6 2 33 27 
12 -3 3 47 48 12 0 0 41 37 12 3 -2 53 53 12 7 -8 36 39 
12 -3 5 66 63 12 0 1 196 1 94 12 3 -1 99 107 12 7 -7 100 l 00 
12 -3 e 50 42 12 0 2 101 99 12 3 0 41 42 12 7 -5 51 53 
12 -3 1 45 41 12 a 3 85 81 12 3 1 1 41 143 12 7 -3 82 79 
12 -2-12 39 36 12 0 4 40 44 12 3 3 100 103 12 7 -2 44 41 
12 -2-10 46 41 12 a 5 94 90 12 3 4 35 41 12 7 -1 43 43 
12 -2 -9 66 65 12 0 7 42 39 12 3 5 40 40 12 7 l 35 36 
12 -2 -8 29 21 12 1-12 35 23 12 4-11 47 42 12 7 2 37 35 
12 -2 -7 73 65 12 1-11 65 58 12 4-10 87 89 12 8 -7 62 69 
12 -2 -6 80 89 12 1 -9 78 69 12 4 -8 133 135 12 8 -3 67 66 
12 -2 -5 100 90 12 1 -7 152 146 12 4 -7 52 57 12 8 -2 35 26 
12 -2 -3 150 146 12 1 -6 128 125 12 4 -6 145 151 12 B -1 37 34 w 
12 -2 -2 133 133 12 1 -5 75 72 12 4 -5 46 48 12 8 0 45 38 w 
12 -2 -1 89 93 12 1 -4 199 205 12 4 -4 37 39 13 -7 -2 32 36 0 
12 -2 0 101 104 12 l -3 181 175 12 4 -3 94 97 13 -7 2 55 53 
12 -2 1 74 74 12 l 0 193 201 12 4 -2 75 82 13 -6 -7 36 32 
12 -2 3 97 97 12 1 1 249 244 12 4 -l 128 128 13 -6 -3 68 62 
12 -2 4 46 52 12 1 3 80 80 12 4 1 111 11 3 13 -6 -2 75 78 
12 -2 5 65 59 12 1 5 65 68 12 4 3 70 74 13 -6 -1 34 42 
12 -2 7 43 40 12 2-12 33 27 12 4 4 56 56 13 -6 0 61 65 
12 -1-10 49 45 12 2-11 64 68 12 5-11 42 43 13 -6 2 32 29 
12 -1 -9 37 30 12 2-10 58 54 12 5-10 89 93 13 -6 3 33 3~ 
12 -1 -7 122 123 12 2 -9 93 90 12 5 -8 113 114 13 -5 -9 36 39 
12 -1 -6 84 90 12 2 -8 108 109 12 5 -7 61 60 13 -5 -7 52 44 
12 -1 -5 142 136 12 2 -7 87 80 12 5 -6 81 87 13 -5 -6 49 50 
12 -1 -4 113 113 12 2 -6 197 200 12 5 -5 57 49 13 -5 -4 34 35 
12 -1 -3 141 144 12 2 -s 133 141 12 5 -4 72 73 13 -5 -2 125 122 
12 -1 -2 150 147 12 2 -4 181 176 12 5 -3 106 108 13 -5 0 58 55 
12 -1 a 89 88 12 2 -3 59 59 12 5 -1 88 93 13 -5 1 37 30 
12 -1 3 69 72 12 2 -1 84 77 12 5 1 92 94 13 -5 3 39 42 
12 -1 4 79 78 12 2 0 104 115 12 5 2 47 48 13 -5 5 49 48 
12 -1 5 89 82 12 2 l 141 148 12 5 3 47 43 13 -4 -9 34 35 
12 -1 7 45 40 12 2 3 115 114 12 6-10 83 87 13 -4 -8 33 28 
12 0-12 49 46 12 2 5 58 59 12 6 -8 79 84 13 -4 -7 63 61 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
13 -4 -6 72 78 13 -1 3 59 66 13 2 2 67 71 13 6 -2 56 56 
13 -4 -4 70 71 13 -1 4 68 63 13 2 4 52 55 13 6 -1 46 44 
13 -4 -2 89 80 13 0-12 50 51 13 3-11 52 49 13 6 0 56 53 
13 -4 -1 42 34 13 0-10 91 85 13 3-10 39 33 13 6 1 48 50 
13 -4 0 33 36 13 0 -9 85 82 13 3 -9 64 62 13 7 -8 66 69 
13 -4 1 69 67 13 o -8 122 126 13 3 -8 44 36 13 7 -6 48 51 
13 -4 3 SS 56 13 0 -7 104 104 13 3 -7 115 114 13 7 -4 101 104 
13 -4 5 46 47 13 0 -6 117 118 13 3 -5 36 26 13 7 -3 41 38 
13 -3-11 38 29 13 0 -5 134 136 13 3 -4 138 140 13 7 -1 34 33 
13 -3 -8 45 51 13 0 -4 64 61 13 3 -3 48 44 13 8 -4 58 57 
13 -3 -6 120 112 13 0 -.3 89 85 13 3 -2 l 51 148 13 8 -3 44 40 
13 -3 -4 151 145 13 0 -1 49 49 13 3 -1 30 35 14 - 6 -3 71 68 
13 -3 -3 107 102 13 0 0 162 167 13 3 0 102 105 14 -6 -2 41 47 
13 -3 -2 88 84- 13 0 2 66 64 13 3 2 71 70 14 -5 -7 41 39 
13 -3 -1 48 51 13 0 4 65 59 13 3 3 60 63 14 -5 -5 43 37 
13 -3 1 95 97 13 0 6 47 49 13 4-11 48 49 14 -5 -3 62 59 
13 -3 2 42 31 13 1-12 53 48 13 4-10 35 30 14 -5 -2 60 53 
13 -3 3 59 52 13 1-10 92 88 13 4 -9 '::J7 60 14 -5 2 38 45 
13 -3 4 53 44 13 1 -9 119 113 13 4 -8 41 39 14 -4 -8 37 32 
13 -3 5 34 45 13 1 -8 75 74 13 4 -7 64 61 14 -4 -7 93 96 
13 -3 6 38 30 13 1 -7 117 118 13 4 -6 33 22 14 -4 -5 53 49 w 
13 -2-10 47 54 13 1 -6 84 85 13 4 -5 36 34 14 -4 -4 30 20 w 
13 -2 -8 97 94 13 l -5 120 113 13 4 -4 151 152 14 -4 -3 66 60 I-' 
13 -2 -7 39 42 1-3 1 -4 28 28 13 4 -3 36 40 14 -4 -1 38 41 
13 -2 -tJ 90 87 13 1 -3 105 102 13 4 -2 118 121 14 -4 0 66 69 
13 -2 -5 105 102 13 1 -2 67 69 13 4 0 109 109 14 -4 2 49 46 
13 -2 -4 153 150 13 1 -1 32 37 13 4 1 54 52 14 -4 4 41 43 
13 -2 -1 129 132 13 1 0 170 164 13 4 2 64 66 14 -3 -a 31 26 
13 -2 1 84 88 13 1 2 86 78 13 4 3 44 36 14 -3 -7 59 61 
13 -2 2 63 68 13 1 4 48 50 13 5-10 33 25 14 -3 -5 118 119 
13 -2 3 55 61 13 1 5 38 22 13 5 -9 80 79 14 -3 -4 34 27 
13 -2 4 52 46 13 1 6 47 48 13 5 -7 72 73 14 -3 -3 70 74 
13 -2 6 50 46 13 2-12 53 49 13 5 -6 73 71 14 -3 -2 83 73 
13 -1-10 33 32 13 2-11 46 43 13 5 -4 98 99 14 -3 0 99 1 00 
13 -1 -8 104 93 13 2-10 80 78 13 5 -2 106 105 14 -3 1 39 29 
13 -1 -7 143 l43 13 2 -9 99 98 13 5 0 79 81 14 -3 2 36 33 
13 -1 -6 164 172 13 2 -8 74 66 13 5 1 56 54 14 -3 5 54 47 
13 -1 -5 110 107 13 2 -7 132 131 13 5 3 49 45 14 -2 -9 61 61 
13 -1 -3 87 93 13 2 -5 184 185 13 6 -9 57 55 14 -2 -8 -45 39 
13 -1 -1 86 83 13 
2 -· 
53 49 13 6 -8 46 49 14 -2 -7 102 l 00 
13 -1 0 65 62 13  2 143 143 13 6 -6 91 98 14 -2 -6 52 41 
13 -1 1 93 88 13 2 -1 81 82 13 6 -5 60 56 14 -2 -5 78 77 
13 -1 2 115 117 13 2 0 84 78 13 6 -4 116 l 0 14 -2 -4 51 42 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
14 -2 -3 70 75 -14 1 0 69 75 14 5 -9 48 40 15 -1 -9 33 19 
14 -2 -2 102 103 14 1 1 157 153 14 5 -8 -37 36 15 -1 -8 69 76 
14 -2 0 105 104 14 1 3 59 60 14 5 -7 86 85 15 -1 -7 49 46 
14 -2 1 52 52 14 1 4 34 39 14 5 -6 57 51 15 -1 -5 85 90 
14 -2 2 42 48 14 1 5 38 48 14 5 -5 100 100 15 -1 -3 94 qg 
14 -2 3 42 43 14 2-11 56 55 14 5 -3 66 65 15 -1 -1 65 61 
14 -2 5 41 46 14 2-10 54 57 14 5 -2 49 53 15 -1 0 36 49 
14-1-11 34 32 14 2 -9 48 46 14 5 0 47 50 15 -1 2 87 88 
l 4 -1 -9 50 48 14 2 -a 82 79 14 5 1 38 37 15 -1 4 57 55 
14 -1 -7 72 75 14 2 -6 99 97 14 6 -9 45 50 15 0-10 48 55 
14 -1 -6 103 99 14 2 -5 83 79 14 6 -7 89 88 15 0 -8 61 71 
14 -1 -5 5.3 53 14 2 -4 114 108 14 6 -5 94 96 15 0 -7 115 115 
14 -1 -4 50 40 14 2 -3 144 139 14 6 -4 37 31 15 0 -5 121 120 
14 -1 -3 30 28 14 2 -2 65 69 14 6 -3 56 52 15 0 -4 38 38 
14 -1 -2 148 151 14 2 -1 80 75 14 6 -2 60 59 15 0 -"J 84 82 
14 -1 -1 60 55 14 2 0 56 59 14 7 -7 74 76 15 0 -2 50 49 
14 -1 0 92 89 14 2 1 127 129 14 7 -6 41 35 15 0 -1 37 31 
14 -1 l 71 68 14 2 2 81 81 14 7 -5 40 43 15 0 0 108 1 03 
14 -1 2 40 41 14 2 3 54 56 14 7 -3 38 36 15 0 2 69 69 
14 -1 3 68 70 14 3-11 44 41 14 7 -2 37 31 15 0 4 51 46 
14 -1 5 72 74 14 3-10 53 50 15 -5 -2 42 41 15 1-10 52 57 w 
14 0-11 51 53 14 3 -8 70 71 15 -5 -1 47 45 15 1 -9 79 77 w 
14 0 -9 34 27 14 3 -6 77 70 15 -4 -6 45 46 15 1 -7 88 90 tv 
14 0 -8 31 19 14 3 -5 76 72 15 -4 -1 48 38 15 1 -6 47 42 
14 0 -7 141 140 14 3 -4 88 89 15 -4 1 39 34 15 1 -5 95 1 01 
14 0 -6 89 88 14 3 -3 131 132 15 -3 -8 36 34 15 ! -4 41 42 
14 0 -4 137 141 14 3 -1 103 103 15 -3 -5 48 51 15 l -3 96 88 
14 0 -2 136 128 14 3 1 72 75 15 -3 -4 45 50 15 1 -2 49 51 
14 0 -1 86 76 14 3 2 58 61 15 -3 -.3 64 65 15 1 0 119 126 
14 0 0 86 85 14 3 3 41 35 15 -3 -1 54 54 15 1 l 84 83 
14 0 1 96 89 14 3 4 35 37 15 -3 1 44 42 15 1 2 41 37 
14 0 3 76 77 14 4-10 63 63 15 -3 4 38 38 15 2 -9 54 52 
14 0 4 33 3 14 4 -8 61 64 15 -2-10 40 33 15 2 -7 sq 91 
14 0 ~ 62 65 14 4 -7 41 .32 t 5 -2 -7 73 74 15 2 -6 52 48 
14 1-11 66 66 14 4 -6 40 39 15 -2 -6 39 43 15 2 -5 91 96 
14 1-10 58 65 14 4 -5 99 99 15 -2 -5 61 64 15 2 -4 104 1 05 
14 1 -9 44 43 14 4 -4 43 44 15 -2 -4 36 42 15 2 -2 93 96 
14 1 -7 50 49 14 4 -3 127 127 15 -2 -3 99 95 15 2 -1 39 25 
14 1 -6 128 130 14 4 -1 72 72 15 -2 -1 77 75 15 2 0 10 c 1 01 
14 1 -4 133 130 14 4 0 65 66 15 -2 l 51 50 15 3 -9 44 47 
14 1 -3 76 71 14 4 1 39 41 15 -2 2 36 48 15 3 -7 63 58 
14 l -2 90 86 14 4 2 46 45 15 -2 4 61 63 15 3 -6 67 69 
14 1 -1 58 56 14 5-10 76 76 15 -1-10 48 42 15 3 -5 50 56 
H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL H K L FOBS FCAL 
15 .3 -4 129 129 16 -3 -6 42 32 16 2 1 62 59 17 0 -5 43 37 
15 3 -3 35 40 16 -3 -4 55 54 16 3 -8 58 59 17 0 -4 39 47 
15 3 -2 89 86 16 -3 0 51 54 16 3 -7 42 42 17 0 -2 49 51 
15 3 0 56 52 16 -3 1 33 39 16 3 -5 60 58 17 0 0 50 50 
15 3 l 39 38 16 -2 -6 61 59 16 3 -3 87 83 17 0 l 41 35 
15 3 2 40 36 16 -2 -4 51 54 16 3 -t 65 59 17 l -7 81 76 
15 4 -Q 41 37 16 -2 -2 53 54 16 4 -8 50 43 17 1 -6 58 59 
15 4 -7 48 52 16 -2 -1 41 41 16 4 -7 34 36 17 1 -4 59 60 
15 4 -6 54 61 16 -2 1 66 62 16 4 -5 44 45 17 1 -2 45 50 
15 4 -4 86 88 16 -2 .3 43 32 16 4 -3 74 72 17 1 0 59 60 
15 4 -3 39 38 16 -1 -8 57 57 16 4 -1 34 34 17 1 1 40 36 
15 4 -2 80 69 16 -1 -6 53 54 16 5 -7 69 58 17 2 -7 41 30 
15 4 -1 45 49 16 -1 -2 56 51 16 5 -5 77 73 17 2 -6 48 40 
15 • 0 64 63 16 -1 -1 54 45 16 5 -3 44 39 17 2 -4 71 66 15 5 -9 46 35 16 -1 1 62 58 17 -4 -5 36 40 17 2 -2 46 49 
15 5 -8 5;6 52 16 0-10 38 38 1 7 -4 -1 48 53 17 2 0 35 50 
15 5 -7 39 34 16 0 -6 62 64 1 7 -3 -7 59 48 17 3 -7 37 37 
15 5 -6 80 62 16 0 -5 35 42 17 -3 -5 '53 49 17 3 -6 41 39 
15 5 -4 69 63 16 0 -4 51 48 17 -3 -3 57 65 17 3 -4 90 88 
15 5 -3 41 41 16 0 -3 40 31 17 -3 -2 34 11 17 4 -6 59 56 
15 5 -2 38 40 16 0 -2 39 35 17 -2 -5 53 54 17 4 -4 48 49 w 
15 f) 1 47 46 16 0 -1 69 68 1 7 -2 -3 47 56 18 -2 -4 52 43 w 
15 6 -6 52 50 16 0 1 57 51 1 7 -2 -2 42 46 18 -1 -6 53 51 w 
15 6 -4 61 60 16 1-10 58 60 17 -2 0 45 40 18 -1 -5 42 35 
15 6 -2 38 23 16 1 -6 66 63 17 -1 -7 72 73 18 -1 -3 35 28 
l 6 -5 -3 48 38 16 1 -5 63 58 1 7 -1 -6 41 39 18 -1 -1 50 52 
16 -5 -2 58 55 16 1 -4 34 36 17 -1 -5 42 40 18 0 -5 44 33 
16 -5 0 41 35 16 1 -3 64 63 17 -1 -4 36 30 18 0 -1 39 39 
16 -4 -7 48 51 16 1 -1 64 60 17 -1 -3 49 48 18 1 -5 53 47 
16 -4 -6 55 56 16 1 1 61 51 1 7 -1 -2 45 54 18 1 -3 41 48 
16 -4 -4 34 34 16 2 -6 42 45 17 -1 0 42 40 18 2 -5 62 57 
16 -4 -2 58 49 16 2 -5 62 58 17 0 -8 38 34 18 2 -3 36 40 
16 -4 1 33 29 16 2 -3 80 77 17 0 -7 67 64 
16 -3 -7 49 •t 16 2 -1 51 50 17 0 -6 33 28 
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